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Assessing personality with short scales is becoming relevant in different fields of psychology. There-
fore, the purpose of this study is to analyze the internal structure and reliability of three short versions of 
the Big Five Inventory in a sample of 500 Mexican citizens (60.8% men; Mage = 23.58). The German 
(BFI-15; 15 items), Peruvian (BFI-15p; 15 items), and Brazilian (BFI-20; 20 items) versions were ana-
lyzed using exploratory structural equation modeling. The Peruvian version (BFI-15p) showed a simpler 
factorial structure and factor loadings with acceptable magnitudes, as well as adequate reliability coeffi-
cients. Likewise, the BFI-15p was invariant between men and women, with women scoring greater 
Agreeableness, Neuroticism, and Openness than men. The implications of these findings and recommen-
dations for future studies are discussed. 
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Personality is assumed as a set of qualities that defines the way a person feels, thinks, and behaves 

(Schacter et al., 2011). Although individual differences are extremely diverse, most of them do not have 

major impacts on daily life. Common response patterns, encompassing specific constant traits, have been 

identified, giving rise to the theory of personality traits (Goldberg, 1990). Personality traits are consistent 

and enduring ways of reacting to the environment, and these responses tend to be similar to different stimuli. 

They are in constant interaction with the environment and even determine a person’s search for stimuli. 

Since its origin, the 5-factor personality model has shown to be reliable in multiple studies and 

useful to explain behavior, as personality relates to other constructs. According to this model, there are five 

big factors of personality: Extraversion, Agreeableness, Conscientiousness, Neuroticism, and Openness 

(BFF; McCrae & Costa, 2008).  

The first factor, Extraversion, involves people with high enthusiasm and energy from external 

means, both material and social. In addition, they enjoy interacting with people, are enthusiastic, and carry 

out many activities in such a way that they are always focused on doing something to avoid boredom or 

routine (John et al., 2008; McCrae & Costa, 1999). On the other hand, the Agreeableness trait implies a 

prosocial and community orientation toward others. There is a concern for social harmony, so their social 

relations are usually harmonious. They are perceived as kind, generous, and trustworthy people. Instead, 

Conscientiousness is related to impulse control based on the social standards of one’s in-group. Highly 
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conscious people tend to focus on accomplishing tasks and goals, such as thinking before acting, delaying 

gratification, following standards and rules, and planning, organizing, and prioritizing tasks. As for Neuroti-

cism, it is characterized by experiencing negative emotions such as anxiety, sadness, and tension. Likewise, 

people exhibit low tolerance to stress and aversive stimuli, in addition to perceiving ordinary situations as 

threatening. This negative emotion derived from some situations may last for long periods of time, which is 

why bad moods are frequent. Finally, Openness implies the willingness to experiment, the search for adven-

ture, imagination, and curiosity. There is an enjoyment in new things, with an interest in art and aesthetics, 

and people tend to be creative, but also risk takers (John et al., 2008; McCrae & Costa, 1999). 

This BFF model has been shown to be exhaustive and applicable in different cultures (McCrae & 

John, 1992). There are several instruments for its measurement, among which the NEO Personality Inven-

tory-Revised (NEO-PI-R; Costa & McCrae, 1999) and the Big Five Inventory (BFI; John et al., 1991) stand 

out, and the latter having among its main advantages its effectiveness, the application in less time, and that 

its items are shorter and easier to understand (John & Srivastava, 1999).  

The biological differences between men and women, especially in terms of reproduction, are well 

accepted; however, there are controversies in psychological aspects that require reliable measurement tools 

to be able to make these comparisons. Among the initial controversies are the underlying causes of these 

differences, but regardless of whether these causes are developmental or sociocultural, understanding diffe-

rent personalities is essential to understand the changes throughout the lifespan (Schmitt et al., 2017).  

 

 

Differences According to Sex in Personality Factors 

 

Overall, the differences in personality traits between men and women can be explained by biologi-

cal, cultural, and psychological adaptation processes (Schmitt et al., 2017). For example, women achieve 

higher scores than men in Extraversion (Mac Giolla & Kajonius, 2019; Schmitt et al., 2008), while there is 

evidence that they have similar levels in Agreeableness (Bunnett, 2020; Chapman et al., 2007; De Bolle et 

al., 2015; Dominguez-Lara et al., 2019; Marsh et al., 2013; Schmitt et al., 2008; Soto et al., 2011; Weisberg 

et al., 2011) and Neuroticism (Bunnett, 2020; Chapman et al., 2007; De Bolle et al., 2015; Dominguez-Lara 

et al., 2019; Mac Giolla & Kajonius, 2019; Marsh et al., 2013; Schmitt et al., 2008; Weisberg et al., 2011). 

Regarding Conscientiousness, women also score higher than men (Dominguez-Lara et al., 2019; Mac Giolla 

& Kajonius, 2019; Schmitt et al., 2008), although in some cases there are no differences (Chapman et al., 

2007; Soto et al., 2011; Weisberg et al., 2011). Finally, equivalence is mostly found in Openness between 

groups (Chapman et al., 2007; Soto et al., 2011), but in one study it was found that women score higher (Mac 

Giolla & Kajonius, 2019).  

 

 

Big Five Inventory and Its Use in General Population 

 

The BFI is one of the most widely used scales for studying personality traits since it has some 

comparative advantages regarding its commercial counterparts, such as the NEO-PI-R, especially in terms 

of its extension and its costs for the average user; the BFI has only 44 items and is free to distribute. Although 

it has been used in many specific groups, it is also used in the general population due to its association with 

behaviors and health outcomes, and significant predictive power. For example, during the COVID-19 pan-

demic, Extraversion, Agreeableness, Conscientiousness, and Openness were found to be inversely associated 

with generalized anxiety and depressive symptoms, while Neuroticism was directly associated (Nikčević et 
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al., 2021). Likewise, greater Conscientiousness and less Neuroticism are associated with better health and 

more healthy behaviors (Rochefort et al., 2019). 

The BFI has also been used to study eating habits and physical activity in the general population. 

Orthorexia nervosa has been found to be negatively associated with Agreeableness (Strahler et al., 2020), 

whereas Openness has been reported as related to physical activity (Pristyna et al., 2022). Similarly, in Japa-

nese women it was found that the extraverted personality trait is associated to greater physical activity (Satoh 

et al., 2022). These behaviors are associated with obesity, which has also shown to be positively related to 

Extraversion and Conscientiousness and negatively related to Neuroticism, the latter acting as a protective 

factor. On the other hand, under the hypothesis that personality and metabolism should be correlated if they 

function as an integrated unit, a study was carried out in young adults where it was found that less extraverted 

individuals had a higher resting metabolic rate, suggesting a compensation of energy between personality 

and basal metabolism (Bergeron et al., 2021). 

The continuous interaction that occurs today among countries and cultures facilitates opportunities, 

but also challenges related to acceptance and openness to diversity. The BFI has also been used for these 

researches in the general population, finding that higher scores in the traits of Openness and Agreeableness, 

as well as lower scores in Neuroticism and Conscientiousness, are associated to greater openness to diversity 

(Han & Pistole, 2017).  

 

 

Big Five Inventory: Short Versions and Previous Evidence 

 

The BFI’s extension does not intrinsically represent a difficulty when the objective is to assess per-

sonality, but when it is part of a study that also considers other constructs, the used scales’ total extension 

could cause fatigue in the examinee and, consequently, subtract validity from the answers. In this context, 

two short versions of 10 items (BFI-10; Rammstedt & John, 2007) and 15 items (BFI-15; Gerlitz & Schupp, 

2005) emerged, which assess each dimension with two and three items, respectively, but it is necessary to 

highlight some aspects. 

As for the BFI-10 (Rammstedt & John, 2007), as it is made up of a direct item and an inverse one 

in relation to the dimension it assesses, it is susceptible to the effect of the method (Lance et al., 2010), and 

even of socially desirable responses (Gomes & Gjikuria, 2017). In the same way, its association with the 

extended version was not corrected due to the existence of items in common, which can artificially increase 

the magnitude of the association (Levy, 1967), and since there is no reliability report, it is not possible to 

quantify the measurement error tolerated by that score, so its use could be questionable. 

On the other hand, the BFI-15’s construction (Gerlitz & Schupp, 2005) was based on the combination 

of principal component analysis (estimation method) and varimax rotation, which are not recommended in 

psychometric studies oriented toward self-reports (Lloret-Segura et al., 2014; Watkins, 2018). Furthermore, 

like the BFI-10, the association with the long version was not corrected (Levy, 1967), although its reliability 

estimates using the α coefficient were acceptable (between .50 and .73; see Ponterotto & Charter, 2009). 

Regarding the reliability analysis by internal consistency, this is usually based on the calculation 

and report of the α coefficient, whose magnitude depends, among other things, on the number of items, so it 

is usual that in this type of short version (two or three items per dimension) the coefficients are relatively 

low, so it is necessary to expand this information with an independent indicator of the number of items: 

average interitem correlation (rij; Clark & Watson, 1995). 
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Psychometric evidence from contexts similar to the original indicates adequate psychometric pro-

perties (Courtois et al., 2020; Guido et al., 2015; Hahn et al., 2012; Rammstedt, 2007), while in samples with 

characteristics different from the previous ones favorable indicators on the internal structure or reliability of 

the BFI-10 and BFI-15 are not obtained (Balgiu, 2018; Dominguez-Lara & Merino-Soto, 2018a; Kim et al., 

2010; Kunnel et al., 2019; Lovik et al., 2017; Pejić et al., 2014; Steyn & Ndofirepi, 2022), and although short 

versions are known to obtain smaller α magnitudes than full scales (e.g., Lang et al., 2011; Rammstedt & 

Beierlein, 2014), sometimes the magnitudes are too low for both the α (< .56; Chapman & Elliot, 2019; Lovik 

et al., 2017) and the rij (< .32; Chapman & Elliot, 2019).  

For this reason, and considering some already mentioned limitations, alternative versions of 10 and 

15 items (BFI-10p and BFI-15p; Dominguez-Lara & Merino-Soto, 2018a) were created from the BFI’s Spa-

nish version (Benet-Martínez & John, 1998). Its elaboration was based on a semiconfirmatory approach based 

on the procrustean factor rotation (Browne, 1972). To structure them, items with direct wording were selected, 

and with greater affinity to the construct, considering both the magnitude of the factor loadings as well as the 

congruence coefficient (Lorenzo-Seva & ten Berge, 2006) and the factorial simplicity index (Fleming & Me-

rino, 2005), also reporting the empirical equivalence with the extended version corrected for the presence of 

items in common (Levy, 1967). Subsequently, favorable psychometric evidence was found in university stu-

dents from Peru, Chile, and Mexico regarding the validity of its internal structure, its association with other 

variables, and its reliability indicators (Dominguez-Lara & Merino-Soto, 2018b; Dominguez-Lara et al., 2022, 

2023), although the analysis of measurement invariance across sex has not yet been explored.  

Recently, Gouveia et al. (2021) proposed a 20-item version (BFI-20) based on the BFI’s Brazilian ver-

sion. For this purpose, they used the extraction method by principal axes, eigenvalue greater than unity to deter-

mine the number of dimensions, and varimax rotation, while to verify congruence with the original structure they 

used procrustes rotation. It should be noted that the equivalence with the extended version was not verified either, 

and loads above .30 were considered significant. Finally, the reported reliability was low in some cases, such as 

in Conscientiousness (α = .56; ω = .55), and Openness (α = .60; ω = .61), being more acceptable in Agreeableness 

(α = .69; ω = .64), Extraversion (α = .72; ω = .73), and Neuroticism (α = .69; ω = .72).  

 

 

The Present Study 

 

The aim of this research is to analyze the psychometric properties of three short versions of BFI: 

Peruvian (Dominguez-Lara & Merino-Soto, 2018a), German (Gerlitz & Schupp, 2005), and Brazilian (Gou-

veia et al., 2021) in the general Mexican population. The use of brief instruments is increasingly widespread 

in the field of research as well as in the applied field, and although there is psychometric evidence that could 

support its use in certain contexts, the focus of attention has been limited to samples made up only of uni-

versity students, without including postgraduate students, workers, unemployed, and people dedicated to 

housework who are located in the same age group. This group has particular characteristics and, sometimes, 

the psychometric properties of the assessment instruments are different from those found in university stu-

dents since these are not representative of the general population (Preti et al., 2013; Whisman & Judd, 2016) 

and the manifestations of the personality dimensions could be different depending on the experiences lived 

by the people (Mõttus & Rozgonjuk, 2021), and even show changes before vital events (Cobb-Clark & Schu-

rer, 2012). On the other hand, it would be important to have an instrument that briefly and accurately assesses 

BFFs due to their importance in the workplace (Zell & Lesick, 2022) or clinical setting (Dash et al., 2019), 

just to mention the most prominent within psychology. 
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MATERIAL AND METHODS 

 

Participants and Procedure 

 

The sample was nonprobabilistic, and the sampling was intentional. As inclusion criteria, we con-

sidered being between 18 and 40 years of age, and not having a previously diagnosed personality disorder.  

A total of 500 Mexican citizens (60.8% men) between 18 and 40 years old participated (Mage = 

23.58, SDage = 5.35); 66.40% were university and postgraduate students, 26.80% were salaried or indepen-

dent workers, 2.40% were dedicated to housework, 2.20% were unemployed, and 2.20% did not respond. 

Regarding the demographic data, most of them stated that they did not have a partner (85.4%) or children 

(85.8%) when answering questions. Furthermore, no differences were found between men and women in 

relation to having a partner (ϕ = .10) or children (ϕ = .08), although small differences were found in occupa-

tion (ϕ = .11), since there were a higher number of male university students compared to female university 

students, and a small age difference (d = .31) in favor of women.  

Data collection was carried out in July 2022 in public and private spaces for recreation and physical 

exercise in the city of Xalapa (Veracruz, Mexico). Adults who came to these spaces between 7:00 and 18:00 

were approached to invite them to participate in the study, and those who agreed to participate signed the 

informed consent at that time and answered the questionnaire in printed format. The responses have no mis-

sing data in the sociodemographic questionnaire except for occupation, or in self-reports.  

 

 

Measures 

 

Initially participants responded to a sociodemographic data questionnaire in which they reported on 

their sex, age, relationship (yes or not), number of children, and current occupation. The Big Five Inventory-

15p (Dominguez-Lara & Merino-Soto, 2018a) is a self-report measure that assesses BFFs with 15 items 

(three items per dimension). The items come from the Spanish version of BFI (Benet-Martínez & John, 

1998), which are scaled in Likert format (from 1 = strongly disagree to 5 = strongly agree). 

The Big Five Inventory-15 (Gerlitz & Schupp, 2005), similar to the BFI-15p, assesses BFFs with 

three items per dimension scaled in Likert format (from 1 = strongly disagree to 5 = strongly agree). For the 

present study, this version was constructed from the items of the BFI in its Spanish version (Benet-Martínez 

& John, 1998). 

The Big Five Inventory-20 (Gouveia et al., 2021) assesses the BFFs with four items per dimension, 

which are rated from strongly disagree (1) to strongly agree (5). For the present study, this version was 

constructed from the items of the BFI in its Spanish version (Benet-Martínez & John, 1998). 

 

 

Ethical Considerations 

 

This study is part of a larger project entitled “Emotional intelligence, personality traits, emotional state, 

training spaces and type of physical exercise in adults,” approved by Comité de Ética en Investigación del Insti-

tuto de Salud Pública de la Universidad Veracruzana (Universidad Veracruzana’s Institute of Public Health’s 

Research Ethics Committee) (Registration CEI-ISP-R11/2022). The participants read an informed consent prior 

to the application of the scale and the requirements established in the Declaration of Helsinki were met. 
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Analysis Procedure 

 

Structural Analysis 

 

The multivariate outliers were computed with the Mahalanobis Distances and a p-value less than 

.001 indicates the presence of an outlier (Kline, 2016). The structural analysis was based on exploratory 

structural equation modeling (ESEM; Asparouhov & Muthén, 2009; Marsh et al., 2014) with the WLSMV 

estimation method and geomin rotation (ε = .50; Marsh et al., 2009, 2011), based on polychoric matrices, as 

conducted in previous studies (Dominguez-Lara & Merino-Soto, 2018b; Dominguez-Lara et al., 2022).  

The models were evaluated based on their fit indices, as well as on the magnitude of the factor 

loadings. In this sense, the comparative fit index (CFI) and Tucker Lewis index (TLI) (> .90; Marsh et al., 

2014), and the root-mean-square error of approximation (RMSEA) were assessed, being considered appro-

priate if confidence interval’s (CI) lower limit is less than .05 and the upper limit is less than .10 (West et al., 

2012), and the weighted root-mean-square residual (WRMR) as well (≤  1.00; DiStefano et al., 2018). On 

the other hand, factor loadings greater than .50 were expected taking into account the number of items per 

dimension (Dominguez-Lara, 2018a), and those greater than .30 were considered significant secondary loads. 

Additionally, in order to quantify the relevance of secondary loadings, the factor simplicity index (FSI; Fle-

ming & Merino, 2005) was reported, where magnitudes greater than .70 (Lara et al., 2021) would indicate 

that the item receives predominant influence of a single factor.  

The construct’s reliability was estimated with the ω coefficient (> .70), and the scores’ reliability 

was estimated with the α coefficient (> .65; Ponterotto & Charter, 2009) and the average interitem correlation 

(rij > .20; Clark & Watson, 1995). The ω and α coefficients were compared between men and women consi-

dering the difference’s CI interval (CIdiff; Moreta-Herrera et al., 2021), that is, if the CI includes zero, there 

are no differences in terms of the reliability estimate between groups; on the other hand, the rij was compared 

between groups using the q coefficient (Cohen, 1992): less than .10, insignificant difference; between .10 

and .30, small; between .30 and .50, moderate; and greater than .50, large. 

 

 

Measurement Invariance and Group Comparison 

 

Subsequently, evidence of measurement invariance between men and women was obtained through 

a multigroup factorial analysis with the best model among the three available, considering configural inva-

riance (equivalence of the internal structure), weak (equivalence of the factor loadings), strong (equivalence 

of thresholds), and strict (equivalence of residuals) (Pendergast et al., 2017). The degree of measurement 

invariance was generally assessed, considering the variation of their fit indices (CFI and RMSEA), that is, 

there is evidence of invariance if ΔCFI > ‒.01 and ΔRMSEA ≤  .02 (Chen, 2007). Regarding the comparison 

between groups, the difference in the BFFs was assessed according to the d coefficient (Cohen, 1992) under 

the effect size approach: less than .20, insignificant difference; between .20 and .50, small; between .50 and 

.80, moderate; and greater than .80, large. 

 

 

Software 

 

To execute the ESEM and the measurement invariance, the Mplus Version 7 program (Muthén & 

Muthén, 1998/2015) was used. To calculate Cohen’s d and q, a specific module was used (Dominguez-Lara, 

2018b).  
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RESULTS 

 

The analysis of the multivariate outliers showed that the group of men had a high proportion of data 

that are not considered multivariate outliers (BFI-15 = 99.01%; BFI-20 = 98.36%; BFI-15= 98.03%), and in 

the women’s group, it was also found that a high proportion were not outliers (BFI-15 = 97.45%; BFI-20 = 

98.47%; BFI-15 = 97.45%). The proportion of multivariate outliers was not considered problematic (Ma-

galhães et al., 2014), so we worked with the entire sample, since these data represent possible observations 

within the general population, so it would help to better represent that group (Baião et al., 2015). 

Regarding the internal structure, the BFI-15 obtained favorable fit indices in the group of men — 

CFI = .97; TLI = .91; RMSEA [90% CI] = .06 [.04, .07]; WRMR = .45 —, although nearly half of the items 

had unacceptable factor loadings (seven of 15), and 12 of the 15 items were not factorially simple (FSI < .70; 

see Table 1). The analysis could not be carried out in the group of women due to model identification pro-

blems associated with Item 25 (Conscientiousness). 

 

TABLE 1 

ESEM analysis and factor simplicity of BFI-15 (Gerlitz & Schupp, 2005) in Mexican men 

 

 F1 F2 F3 F4 F5 FSI 

F1: Extraversion      

Item 1 .44 ‒.10 .16 ‒.07 .35 .52a 

Item 6 ‒.58 .08 .13 .05 .36 .65a 

Item 43 .73 .02 .03 ‒.07 .14 .95 

F2: Agreeableness      

Item 22 .25 ‒.45 ‒.31 .27 .25 .28ª 

Item 28 .20 .24 ‒.29 ‒.01 .10 .41ª 

Item 37 .05 .65 ‒.06 .07 .24 .83 

F3: Conscientiousness      

Item 3 ‒.01 ‒.32 .66 .09 .40 .56ª 

Item 25 ‒.05 ‒.11 ‒.61 .16 .36 .65ª 

Item 29 .10 .42 .34 .04 .29 .42ª 

F4: Neuroticism      

Item 9 ‒.10 .27 ‒.10 ‒.62 .49 .51ª 

Item 26 ‒.09 .24 .09 .60 .16 .73 

Item 38 ‒.23 ‒.07 ‒.17 .49 .15 .63ª 

F5: Openness      

Item 5 .24 .11 .43 .00 .32 .48ª 

Item 17 ‒.01 .31 .16 .09 .24 .48ª 

Item 20 .28 .29 .15 .14 .29 .27ª 

       

F1 1      

F2 .15 1     

F3 .21 .27 1    

F4 ‒.02 ‒.05 ‒.15 1   

F5 .15 .28 .14 .22 1  

Note. ESEM = exploratory structural equation modeling; BFI = Big Five Inventory. The numbering of the items corre-

sponds to the original version by Benet-Martínez and John (1998). FSI = factor simplicity index; a = FSI < .70. 
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On the BFI-20 (Gouveia et al., 2021), the fit indices were adequate in the men group — CFI = .98; 

TLI = .95; RMSEA [90% CI] = .05 [.04, .06]; WRMR = .52 —, with acceptable factor loadings in 14 of the 20 

items, and 15 of the 20 items were factorially simple (FSI > .70; see Table 2). In the group of women, the fit 

was also acceptable — CFI = .94; TLI = .88; RMSEA [90% CI] = .07 [.06, .09]; WRMR = .58 —, with adequate 

factor loadings in 15 of the 20 items, and with 16 factorially simple items (FSI > .70; see Table 3). In addition, 

both groups share the most representative items in three of the five dimensions: Agreeableness, Item 37, “É 

amável, tem consideração pelos outros [Is considerate and kind to almost everyone]”; Neuroticism, Item 15, 

“Fica tenso com frequência [Can be tense]”; and Openness, Item 23, “É inventivo, criativo [Is inventive]”. 

 

TABLE 2 

ESEM analysis and factor simplicity of BFI-20 (Gouveia et al., 2021) in Mexican men  

 

 F1 F2 F3 F4 F5 FSI 

F1: Extraversion      

Item 1 .41 ‒.11 .08 .04 .17 .73 

Item 11 .42 .24 .01 ‒.20 .22 .47ª 

Item 32 .46 .15 .01 ‒.02 .10 .84 

Item 43 .99 ‒.03 -.03 .08 ‒.13 .97 

F2: Agreeableness      

Item 7 .03 .45 .23 ‒.02 .20 .63ª 

Item 28 .08 .34 ‒.29 .04 .16 .49ª 

Item 37 .03 .68 .07 .04 .06 .97 

Item 41 .17 .63 .15 .00 .02 .86 

F3: Conscientiousness      

Item 3 ‒.01 ‒.32 .56 .05 .25 .60ª 

Item 14 ‒.06 .17 .76 ‒.01 ‒.04 .93 

Item 21 .04 .04 .64 .01 .03 .99 

Item 29 .16 .25 .53 .05 .05 .71 

F4: Neuroticism      

Item 15 .04 ‒.05 ‒.01 .82 .00 .99 

Item 26 ‒.06 .18 .16 .57 .10 .78 

Item 30 .14 ‒.13 .07 .58 ‒.04 .87 

Item 38 ‒.11 .06 ‒.12 .64 ‒.01 .91 

F5: Openness      

Item 5 .18 ‒.04 .25 ‒.08 .46 .62ª 

Item 20 .06 .09 ‒.13 .13 .75 .91 

Item 23 .12 ‒.08 .02 ‒.10 .77 .94 

Item 36 ‒.16 .22 .13 .09 .60 .74 

       

F1 1      

F2 .29 1     

F3 .32 .39 1    

F4 ‒.13 .03 .02 1   

F5 .56 .47 .62 .03 1  

Note. ESEM = exploratory structural equation modeling; BFI = Big Five Inventory. The numbering of the items corre-

sponds to the original version by Benet-Martínez and John (1998). FSI = factor simplicity index; a = FSI < .70. 
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TABLE 3 

ESEM analysis and factor simplicity of BFI-20 (Gouveia et al., 2021) in Mexican women  

 

 F1 F2 F3 F4 F5 FSI 

F1: Extraversion      

Item 1 .77 .08 .10 .10 ‒.18 .89 

Item 11 .21 .08 .22 ‒.26 .29 .26ª 

Item 32 .26 .20 .05 ‒.14 .39 .47ª 

Item 43 .55 .10 ‒.04 ‒.04 .24 .77 

F2: Agreeableness      

Item 7 .04 .61 .05 ‒.01 .10 .95 

Item 28 .08 .23 ‒.07 ‒.01 .04 .77 

Item 37 .02 .83 .01 .09 ‒.10 .97 

Item 41 .18 .57 .08 ‒.12 ‒.03 .83 

F3: Conscientiousness      

Item 3 .21 ‒.22 .44 .10 ‒.11 .54ª 

Item 14 .07 .01 .62 .09 .04 .95 

Item 21 ‒.10 ‒.10 .75 ‒.05 ‒.01 .95 

Item 29 ‒.02 .30 .59 ‒.02 .02 .76 

F4: Neuroticism      

Item 15 .14 ‒.07 .05 .89 ‒.02 .96 

Item 26 ‒.00 ‒.01 .09 .72 .14 .94 

Item 30 .15 .05 ‒.15 .61 .05 .85 

Item 38 ‒.36 .07 .06 .64 .07 .71 

F5: Openness      

Item 5 .18 ‒.12 .06 .03 .73 .89 

Item 20 ‒.15 .13 .02 .19 .78 .86 

Item 23 .12 ‒.08 .01 ‒.07 .82 .96 

Item 36 .15 .18 .07 .09 .37 .61ª  

       

F1 1      

F2 .23 1     

F3 .29 .36 1    

F4 ‒.12 ‒.10 .02 1   

F5 .31 .42 .39 ‒.06 1  

Note. ESEM = exploratory structural equation modeling; BFI = Big Five Inventory. The numbering of the items corre-
sponds to the original version by Benet-Martínez and John (1998). FSI = factor simplicity index; a  = FSI < .70.  

 

 

Regarding the BFI-15p, the model in the group of men showed favorable fit indices — CFI = 

.99; TLI = .97; RMSEA [90% CI] = .04 [.02, .06]; WRMR = .37 —, with acceptable factor loadings, 

except in Items 11 and 23, and evidencing that 13 of the 15 items are factorially simple (FSI > .70; see 

Table 4). 

In the women’s group, the fit was also acceptable — CFI = .97; TLI = .93; RMSEA [90% CI] = .06 

[.03, .08]; WRMR = .40 —, with adequate factor loadings in 11 of the 15 items, and 14 items factorially 

simple (FSI > .70; see Table 5). Additionally, both groups share the most representative items in Extraver-

sion, Item 43: “Es extrovertido, sociable [Is outgoing, sociable]”; Agreeableness, Item 37: “Es considerado 
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y amable con casi todo el mundo [Is considerate and kind to almost everyone]”; Conscientiousness, Item 21: 

“Persevera hasta terminar el trabajo [Perseveres until the task is finished]”; and Neuroticism, Item 15: “Con 

frecuencia se pone tenso [Can be tense]”;  while in Openness the most representative item differs between 

men, Item 17: “Valora lo artístico, lo estético [Values artistic, aesthetic experiences],” and women, Item 39: 

“Es educado en arte, música o literatura [Is sophisticated in art, music, or literature].” 

As for reliability of both the construct (ω coefficient) and scores (α coefficient), acceptable magni-

tudes were found in most cases (see Table 6). Differences between men and women in BFI-20 were found 

in the α coefficient in two of the five dimensions (Agreeableness and Conscientiousness), while differences 

were only found in favor of men in the ω coefficient and the rij in Extraversion and Conscientiousness, 

respectively. Regarding the BFI-15p, a sole difference was found in Openness in favor of women in the ω 

coefficient and rij in comparison to men. 

 

TABLE 4 

ESEM analysis and factor simplicity of BFI-15p (Dominguez-Lara & Merino-Soto, 2018a)  

in Mexican men  

 

 F1 F2 F3 F4 F5 FSI 

F1: Extraversion      

Item 1 .52 .12 ‒.05 .06 .01 .91 

Item 11 .48 .23 .12 ‒.17 .09 .62a 

Item 43 .79 ‒.02 ‒.04 .05 .08 .98 

F2: Agreeableness      

Item 7 .07 .62 .17 ‒.01 .00 .90 

Item 37 ‒.07 .78 ‒.09 .01 .06 .97 

Item 41 .13 .74 .00 .02 ‒.01 .96 

F3: Conscientiousness      

Item 14 ‒.13 .14 .69 .00 .10 .89 

Item 21 .07 ‒.05 .71 .01 .03 .98 

Item 34 .04 .05 .52 .02 ‒.03 .98 

F4: Neuroticism      

Item 4 ‒.16 ‒.01 ‒.02 .61 .08 .90 

Item 15 .05 .11 ‒.01 .77 ‒.10 .95 

Item 30 .14 ‒.08 .06 .63 .06 .90 

F5: Openness      

Item 17 ‒.23 .06 .10 .08 .79 .88 

Item 23 .34 ‒.01 .30 ‒.05 .33 .41a 

Item 39 .14 ‒.04 ‒.22 ‒.06 .75 .86 

       

F1 1      

F2 .37 1     

F3 .29 .57 1    

F4 ‒.17 ‒.12 ‒.04 1   

F5 .32 .47 .36 ‒.04 1  

Note. ESEM = exploratory structural equation modeling; BFI = Big Five Inventory. The numbering of the items corresponds 

to the original version by Benet-Martínez and John (1998). FSI = factor simplicity index; a = FSI < .70. 
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TABLE 5 

ESEM analysis and factor simplicity of BFI-15p (Dominguez-Lara & Merino-Soto, 2018a)  

in Mexican women 

 

 F1 F2 F3 F4 F5 FSI 

F1: Extraversion      

Item 1 .41 .08 .00 .16 .09 .77 

Item 11 .34 .09 .13 ‒.28 .18 .40a 

Item 43 .96 ‒.04 ‒.03 .07 ‒.03 .99 

F2: Agreeableness      

Item 7 .10 .70 .11 ‒.01 ‒.10 .93 

Item 37 ‒.12 .82 ‒.10 .13 .11 .91 

Item 41 .06 .61 .06 ‒.15 ‒.05 .90 

F3: Conscientiousness      

Item 14 .02 .11 .47 .03 .14 .84 

Item 21 ‒.03 ‒.08 .89 ‒.02 ‒.04 .99 

Item 34 .07 .15 .36 .08 ‒.01 .75 

F4: Neuroticism      

Item 4 .01 .05 ‒.14 .63 ‒.03 .94 

Item 15 ‒.04 ‒.06 .12 .88 .05 .97 

Item 30 .09 .02 .00 .60 ‒.01 .97 

F5: Openness      

Item 17 ‒.02 ‒.04 .10 .24 .70 .85 

Item 23 .24 .00 ‒.01 ‒.13 .55 .77 

Item 39 ‒.06 .03 ‒.05 ‒.10 .89 .98 

       

F1 1      

F2 .44 1     

F3 .33 .30 1    

F4 ‒.08 ‒.10 ‒.04 1   

F5 .40 .42 .40 ‒.10 1  

Note. ESEM = exploratory structural equation modeling; BFI = Big Five Inventory. The numbering of the items corresponds to the 

original version by Benet-Martínez and John (1998). FSI = factor simplicity index; a = FSI < .70. 
 

TABLE 6 

Reliability differences regarding sex 

 

 rij α ω 

 M W q M W CIdiff M W CIdiff 

BFI-20          

Extraversion .35 .34 .01 .68 .67 ‒.08, .11 .68 .52 .05, .30 

Agreeableness .31 .25 .05 .64 .57 .05, .19 .61 .66 ‒.16, .05 

Conscientiousness .38 .26 .11 .71 .58 .03, .25 .72 .69 ‒.06, .12 

Neuroticism .37 .43 .05 .70 .75 ‒.13, .03 .75 .81 ‒.13, .00 

Openness .47 .45 .02 .78 .76 ‒.05, .09 .75 .78 ‒.10, .04 

BFI-15p          

Extraversion .37 .32 .04 .64 .59 ‒.07, .18 .63 .62 ‒.10, .14 

Agreeableness .47 .41 .05 .73 .68 ‒.04, .16 .76 .76 ‒.07, .08 

Conscientiousness .37 .28 .09 .64 .53 ‒.02, .25 .68 .62 ‒.05, .18 

Neuroticism .39 .43 .03 .66 .69 ‒.13, .07 .72 .76 ‒.12, .04 

Openness .35 .45 .11 .62 .71 ‒.19, .02 .67 .76 ‒.18, ‒.00 

Note. BFI = Big Five Inventory. rij = average interitem correlation; M = men; W = women; q = Cohen’s q; CIdiff = difference’s confidence interval. 
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According to the factorial parameters (factor loadings and FSI) and reliability coefficients (and their 

differences), the best BFF model was the BFI-15p, and the measurement invariance was performed on this 

version. In this sense, the fit indices’ variation supports the configural, weak, strong, and strict invariance 

(see Table 7), which makes it possible to compare the BFFs between men and women and, in turn, to carry 

out the analysis of the factor structure of the BFI-15p with the total sample. 

 

TABLE 7 

Invariance analysis regarding sex 

 

 CFI RMSEA 90% CI WRMR ΔCFI ΔRMSEA 

Configural .98 .05 [.03, .06] .54   

Weak .99 .03 [.01, .05] .74 .01 ‒.02 

Strong .98 .04 [.02, .05] .91 ‒.01 .00 

Strict .97 .04 [.03, .05] 1.04 ‒.01 .01 

Note. CFI = comparative fit index; RMSEA = root-mean-square error of approximation; CI = confidence interval; WRMR = weighted 
root-mean-square residual. 

 

 

The model in the total sample obtained favorable fit indices, CFI = .99; TLI = .97; RMSEA [90% 

CI] = .04 [.02, .05]; WRMR = .38, with acceptable factor loadings, except in the Items 11, 34, and 17, and 

evidencing that 13 of the 15 items are factorially simple (FSI > .70; see Table 8).  

 

TABLE 8 

ESEM analysis and factor simplicity of BFI-15p (Dominguez-Lara & Merino-Soto, 2018a)  

in the total Mexican sample 

 

 F1 F2 F3 F4 F5 FSI 

F1: Extraversion      

Item 1 .50 .11 ‒.05 .13 .04 .86 

Item 11 .45 .14 .11 ‒.24 .10 .61a 

Item 43 .83 ‒.03 ‒.03 .09 .03 .98 

F2: Agreeableness      

Item 7 .08 .69 .12 .00 ‒.06 .94 

Item 37 ‒.08 .81 ‒.12 .05 .08 .95 

Item 41 .08 .68 .05 ‒.04 ‒.03 .97 

F3: Conscientiousness      

Item 14 ‒.08 .13 .63 .02 .10 .90 

Item 21 .01 ‒.09 .78 .00 .02 .98 

Item 34 .06 .09 .44 .04 ‒.03 .92 

F4: Neuroticism      

Item 4 ‒.11 .04 ‒.08 .62 .04 .93 

Item 15 .02 .00 .08 .82 ‒.03 .99 

Item 30 .14 ‒.03 .02 .62 .01 .94 

F5: Openness      

Item 17 .28 .02 .17 ‒.08 .41 .55a 

(table 8 continues) 
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Table 8 (continued) 

 F1 F2 F3 F4 F5 FSI 

(F5: Openness) 

Item 23 ‒.17 .01 .10 .14 .79 .90 

Item 39 .08 ‒.04 ‒.15 ‒.08 .78 .93 

       

F1 1      

F2 .41 1     

F3 .34 .52 1    

F4 ‒.17 ‒.09 ‒.02 1   

F5 .38 .48 .41 ‒-.00 1  

Note. ESEM = exploratory structural equation modeling; BFI = Big Five Inventory. The numbering of the items corresponds 
to the original version by Benet-Martínez and John (1998). FSI = factor simplicity index; a = FSI < .70. 

 

 

Finally, as shown in Table 9, women scored greater Agreeableness, Neuroticism, and Openness than 

men (d > .20), while no differences in Extraversion and Conscientiousness were found. 

 

TABLE 9 

Comparison between men and women in Big Five factors 

 

Dimension Group M SD d 

Extraversion 
Men 10.82 2.76 

0.12 
Women 10.50 2.83 

Agreeableness 
Men 12.01 2.41 

0.28 
Women 12.66 2.12 

Conscientiousness 
Men 11.52 2.30 

0.17 
Women 11.91 2.34 

Neuroticism 
Men 7.74 2.76 

0.28 
Women 8.57 3.14 

Openness 
Men 10.76 2.58 

0.21 
Women 11.33 2.81 

 

 

DISCUSSION 

 

The short version’s psychometric study of any measurement instrument represents a challenge since, 

in addition to the natural decrease of some indicators (e.g., reliability coefficients), the construct’s breadth 

and empirical representativeness must be reflected in favorable parameters (e.g., factor proper loadings). In 

this sense, and since the short versions of the BFI are widely used instruments, it was deemed relevant to 

explore their psychometric characteristics.  

Similar to preliminary studies (e.g., Dominguez-Lara & Merino-Soto, 2018a), the internal structure 

of the short German version (Gerlitz & Schupp, 2005) was not supported in the studied sample; despite 

having acceptable fit indices, many of the items showed unacceptable factor complexity and relatively low 

factor loadings. This finding reinforces the idea that it is not advisable to consider the fit indices as the only 
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source of information to provide evidence of validity in relation to the internal structure of an instrument. In 

addition, as demonstrated in other studies (Steyn & Ndofirepi, 2022), it is necessary to analyze the instru-

ments’ internal structure, especially if the cultural context where it was generated differs from the context in 

which it will be administered. Similarly, even though the Brazilian version (Gouveia et al., 2021), showed 

some strengths, its psychometric performance was below the BFI-15p, taking into account the number of 

factorially simple items and the magnitude of its factor loadings. 

On the other hand, the BFI-15p (Dominguez-Lara & Merino-Soto, 2018a) showed more solid indicators 

in terms of its configuration as in the group of men 13 of the 15 items were presented as factorially simple, while 

in the group of women the number was 14 of the 15 items. It can be seen that the construct’s empirical represen-

tativeness was adequate considering the magnitude of the factor loadings, and the predominance of factorially 

simple items reflects the specificity of each one of them to assess the dimension for which it was built, minimizing 

the influence of secondary factors. On the other hand, the most representative items (markers) of each dimension 

are consistent with the definition of each factor, since Extraversion speaks of the individual’s ability to socialize, 

Item 43: “Es extrovertido, sociable [Is outgoing, sociable],” while Agreeableness is based on the warmth of 

interpersonal relationships, Item 37: “Es considerado y amable con casi todo el mundo [Is considerate and kind 

to almost everyone].” On the other hand, the Conscientiousness marker is associated with tenacity and perseve-

rance, Item 21: “Persevera hasta terminar el trabajo [Perseveres until the task is finished],” while the Neuroticism 

marker focuses on the experience of negative emotions, Item 15: “Con frecuencia se pone tenso [Can be tense].” 

Finally, in the Openness dimension there are discrepancies as the marker differs between men, Item 17: “Valora 

lo artístico, lo estético [Values artistic, aesthetic experiences]”, and women, Item 39: “Es educado en arte, música 

o literatura [Is sophisticated in art, music, or literature],” although at a conceptual level the differences are minor 

since both statements are linked to art, and from an empirical point of view the difference between factor loadings 

was insignificant between the groups (< .10). As for reliability, the indicators are acceptable in all cases, and the 

magnitudes do not differ between men and women. These results are consistent with and reinforce the findings 

of other studies carried out on university students in Peru (Dominguez-Lara & Merino-Soto, 2018b), Mexico 

(Dominguez-Lara et al., 2022), and Chile (Dominguez-Lara et al., 2023), where the 5-dimensional structure pre-

sented adequate factor loadings, as well as acceptable factorial simplicity. 

Lastly, the BFI-15p is shown to be invariant between men and women, that is, this version can be 

used to make fair comparisons between groups. Sex differences in the BFFs are interesting as it is the first 

study of this kind carried out in a Mexican population. There are some coincidences with the results found 

in other populations, but important differences are also found, which confirms the relevance of having an 

adapted instrument to deepen research in this regard. 

Previous studies show that women achieve higher scores than men in Extraversion (e.g., Mac Giolla 

& Kajonius, 2019); however, in the present work similar scores were observed between men and women in 

Extraversion. Apparently, the expression of this trait occurs in a similar way in men and women, which turns 

out to be relevant as it is linked to the expression of healthy behaviors (Nikčević et al., 2021). On the other 

hand, the trait of Conscientiousness is controversial since while some studies found higher scores in women 

(e.g., Mac Giolla & Kajonius, 2019), others did not report sex differences (e.g., Soto et al., 2011). The latter 

are consistent with the results of the present study and this trait has also been linked to healthy behaviors and 

mental health (Nikčević et al., 2021; Rochefort et al., 2019). In the present study, higher scores were found 

for women in three personality traits that, according to previous studies, did not show differences between 

men and women: Neuroticism (e.g., Bunnett, 2020), Agreeableness (e.g., Dominguez-Lara et al., 2019), and 

Openness (e.g., Soto et al., 2011). Also, a study reported higher scores of Openness in women than men in 

22 countries (Mac Giolla & Kajonius, 2019), coinciding with these results. 
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Therefore, Neuroticism is especially relevant given that it is a trait that has been linked to negative 

effects on health, which could explain the higher prevalence of many physical and mental illnesses in women 

(Nikčević et al., 2021; Rochefort et al., 2019). On the other hand, the highest scores in Agreeableness and 

Openness in women coincide with the cultural characteristics and traditional sex roles still present in Mexico. 

Previous studies indicate that there is a strong correlation between personality differences by sex in a country 

and its gender equality index (Mac Giolla & Kajonius, 2019), which is one of the great challenges facing the 

country. 

This study has some strengths, such as the use of ESEM, which is increasingly used in the field of 

psychometrics, as well as the exploration of measurement invariance according to sex, which was not carried 

out in preliminary studies for methodological reasons. In the same way, it allows the reader to expose the 

need to complement the report and results’ interpretation considering other aspects relevant to the assessed 

model in addition to the fit indices (Dominguez-Lara, 2016). 

Before mentioning the findings’ practical implications, it should be noted that the BFI-15p version 

shows robustness in terms of its internal structure, since, although it was previously applied to Mexican 

university students obtaining favorable results (Dominguez-Lara et al., 2022), it continues to present good 

psychometric performance compared to other versions (German and Brazilian). For this reason, having a 

short scale to measure personality in the general Mexican population will strengthen basic and applied re-

search as it can be used in massive surveys (e.g., Rammstedt, 2007). In addition, given the complex reality 

of multifactorial diseases, it is necessary to identify personality characteristics that are related to health da-

mage or protective behaviors. Therefore, the use of BFI-15p in future studies that seek to relate personality 

to relevant events for physical and mental health is very promising, and since it is invariant according to sex, 

its use would be free of bias. 

As for the limitations, since the study is focused on the internal structure, for reasons of space it was 

not possible to present other validity evidences. Likewise, although the reliability coefficients are acceptable 

considering the number of items per dimension (Ponterotto & Charter, 2009) and it is possible to use this 

version in the field of basic research, its implementation is not recommended when dealing with situations 

that involve decision making regarding the examinee (e.g., job interviews) due to the amount of measurement 

error they tolerate. From the chosen sample’s point of view, it is clear that this is not representative of the 

general Mexican population since only one region was considered, although this would not have a substantial 

impact on the results because Xalapa is a city that brings together people from many parts of the country so, 

although they reside in the same space, there is a lot of diversity, in addition to the fact that the cultural 

differences between regions are not very marked. However, having the participation of people who attend 

public spaces, it is probable that there is a self-selection bias since they would be individuals with certain 

personality characteristics (Feng et al., 2022). Finally, while the validation targeted adults aged 18 to 40, it 

is important to assess its functioning in older adults. Additionally, since the majority of participants were 

university students, future studies should focus on examining the scale’s properties in a population with a 

lower prevalence of students. 

Hence, it is concluded that the BFI-15p has a solid internal structure and acceptable reliability coef-

ficients in Mexican men and women from the general population. For future studies we recommend replica-

ting the study in other Mexican regions, in order to consolidate the version, and using stratified sampling by 

age and occupation. On the other hand, the similarity with previous studies conducted in the Spanish-spea-

king population, and the discrepancies with the Brazilian version, suggest some type of invariability in the 

BFI-15p in countries with similar cultural and language characteristics. Therefore, it would be advisable to 

explore the cross-cultural invariance in future studies. Lastly, given that the most representative items of 
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each dimension remain stable between groups, it would be convenient to explore the psychometric benefits 

of a 5-item version of the BFI. 
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