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Continued interest in the distinction between grandiose narcissism, vulnerable narcissism and the fluctuation between grandiose and vulnerable states has expanded the repertoire of self-report instruments. The present study examined the psychometric properties of four brief narcissism measures [the Narcissistic Personality Inventory-13 (NPI-13), Hypersensitive Narcissism Scale (HSNS), Super-Brief Pathological Narcissism Inventory (SB-PNI), and the g-FLUX] in a Finnish sample of university students. Confirmatory factor analyses supported the reliability of the NPI-13, g-FLUX, SB-PNI Vulnerability, and two HSNS subfactors (Oversensitivity and Egocentrism). Tests of measurement invariance indicated the NPI-13, SB-PNI Vulnerability, HSNS Oversensitivity, and the g-FLUX perform similarly between males and females and are generally similar between individuals in younger and older age groups. Construct and predictive validity were evaluated by examining relations between narcissism measures and relevant criteria including psychopathology symptoms, self-esteem, well-being, five factor traits, and empathy. Results supported the construct validity of all four measures, while correlational profiles highlighted the convergence between the g-FLUX and measures of both grandiosity and vulnerability. The NPI-13 was most predictive of NPD symptoms, whereas vulnerable narcissism measures were most predictive of psychopathology. Results further establish the psychometric properties of the NPI-13, SB-PNI Vulnerability, HSNS Oversensitivity, Egocentrism, and provide new validation of the g-FLUX.
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Introduction

Narcissism has stirred a great deal of interest among researchers for many years, partly due to evidence that egocentric traits and reactive, antagonistic behaviors frequently have destructive personal and interpersonal consequences for narcissistic individuals. Narcissistic traits (such as arrogance, superiority, entitlement, need for admiration, and reactivity to criticism) are a group of interrelated traits (Raskin and Hall, 1979; Morf and Rhodewalt, 2001) that parallel symptoms of Narcissistic Personality Disorder (NPD) from the Diagnostic and Statistical Manual of Mental Disorders [DSM: American Psychiatric Association, 1980]. Ongoing research has also emphasized that narcissism is conceptualized as a bidimensional construct, involving both grandiose and vulnerable narcissism (Wink, 1991; Pincus and Lukowitsky, 2010). Grandiose narcissism is associated with a socially-dominant, extraverted, and exploitative personality style, while vulnerable narcissism is characterized by a socially-inhibited, neurotic, and distrusting style (Ronningstam, 2009). Considering the complexity of narcissistic traits, it has become increasingly important to validate the expanding set of narcissism measures that are designed to characterize narcissistic traits and its relations to other personality and psychopathological constructs.

Ongoing theory and research highlight a number of issues regarding the conceptualization and assessment of narcissism. For instance, scholars generally agree that NPD symptoms from the DSM include a combination of traits that are more heavily characterized by grandiosity than vulnerability (Miller et al., 2014). It has been difficult, however, for scholars to reach a consensus on the precise definition of the narcissism construct and there is debate as to what narcissistic traits are adaptive versus pathological. For instance, grandiose narcissism measures assess a combination of adaptive (e.g., leadership, extraversion, and self-esteem: Sedikides et al., 2004; Giacomin and Jordan, 2016) and maladaptive traits (e.g., entitlement, aggression, disagreeableness: Bushman and Baumeister, 1998; Campbell et al., 2002; Miller et al., 2007), whereas vulnerable narcissism and pathological narcissism assessments focus on maladaptive traits including sensitivity to criticism, covert feelings of superiority, neuroticism, and subjective distress (Wink, 1991; Hendin and Cheek, 1997; Pincus et al., 2009). Researchers have also considered whether narcissistic individuals are characteristically grandiose or vulnerable, or whether individuals fluctuate between states of grandiosity and vulnerability from moment to moment (Kernberg, 1998; Ronningstam, 2009; Pincus and Lukowitsky, 2010; Gore and Widiger, 2016). As a result, scholars have developed numerous assessments to capture both grandiose and vulnerable traits and frequently utilize multiple measures to gain a more comprehensive understanding of the range of clinical and behavioral manifestations associated with narcissism.

In keeping with the expanding utility of narcissism research, it is also important to evaluate whether narcissism assessments examine the same construct in different groups such as across cultures, gender, and age groups (e.g., measurement invariance). Examining measurement invariance of narcissism assessments according to gender and age is important considering that narcissism scores differ between men and women (Holtzman et al., 2010; Grijalva et al., 2015) and decrease with age (Foster et al., 2003). To date, only a few studies have examined measurement invariance across age and gender (Wright et al., 2010; Cozma et al., 2014; Morf et al., 2017; Somma et al., 2020) and there are no investigations known to compare measurement invariance across narcissism assessments. Another important validation for these instruments involves examining their construct validity in relation to external correlates relevant to narcissism such as self-esteem, psychopathology, and interpersonal functioning. Given the need to balance experimental goals of utilizing multiple assessments with the practical constraints of limited time and participant attention, researchers have developed several brief self-report assessments of narcissism.


Brief narcissism measures

A variety of measurements have been developed to assess narcissistic traits, including unitary assessments and multi-dimensional assessments. In the current study, we examine the psychometric properties and construct validity of four brief self-report assessments: (1) the Narcissistic Personality Inventory-13 (NPI-13) as a measure of grandiose narcissism (Gentile et al., 2013), (2) the Hypersensitive Narcissism Scale as a measure of vulnerable narcissism (HSNS: Hendin and Cheek, 1997), (3) the Super-Brief Pathological Narcissism Inventory as a multi-dimensional assessment of pathological narcissism (SB-PNI: Schoenleber et al., 2015), and (4) the g-FLUX as a brief index of narcissistic fluctuation (Oltmanns and Widiger, 2018).

The NPI-13 is an abbreviated, 13-item assessment of grandiose narcissism (Gentile et al., 2013) that contains a total score and subscales based on a three-factor structure (with Leadership/Authority, Grandiose Exhibitionism, and Entitlement/ Exploitativeness). The original NPI was developed to assess narcissistic traits based on DSM-III NPD criteria (Raskin and Hall, 1979) and the NPI-40 is considered the most commonly used assessment of grandiose narcissism. The Hypersensitive Narcissism Scale (HSNS) is a 10-item measure of vulnerable narcissism (Hendin and Cheek, 1997) that assesses sensitivity to criticism, vulnerability, and entitlement. The Super-Brief Pathological Narcissism Inventory (SB-PNI: Schoenleber et al., 2015) contains 12 items that assess both dimensions of pathological grandiose and vulnerable narcissism, reflecting the unidimensional and bidimensional structure of the original PNI (Pincus et al., 2009). Last, the g-FLUX is a 9-item abbreviated version of the FLUX measure of narcissism, which were both designed to assess the degree to which narcissistic individuals fluctuate between self-states of grandiosity and vulnerability (Oltmanns and Widiger, 2018).



The present study

The primary goal of the current study was to validate the NPI-13, HSNS, SB-PNI, and the g-FLUX. To this end, we examined the psychometric properties and factor structure of each measure in order to determine whether the Finnish translations of each measure were consistent with the properties of their original measures. Consistent with previous research, we expected to replicate the three-factor structure of the NPI-13 (Gentile et al., 2013; Pechorro et al., 2018; Brailovskaia et al., 2019) and we expected a two-factor solution for the Super-Brief PNI (Schoenleber et al., 2015; Morf et al., 2017). We did not have a specific hypothesis regarding the factor structure of the HSNS, as previous studies have reported one, two, and three-factor solutions (Hendin and Cheek, 1997; Fossati et al., 2009). Last, we expected to replicate the unidimensional factor structure of the g-FLUX (Oltmanns and Widiger, 2018). Apart from a small number of Finnish studies examining narcissistic traits (Kalliopuska, 1992; Paunonen et al., 2006; Ojanen et al., 2012), this is also the first study, to our knowledge, to examine narcissistic traits using the NPI-13, HSNS, SB-PNI, and the g-FLUX in a Finnish sample of university students.

We also examined whether each brief narcissism measure could be utilized among both men and women and across age groups. To address this question, we examined the measurement invariance across age and gender for each measure. Considering that NPI-40 scores decrease with age (Foster et al., 2003) and tend to be higher in men (see Grijalva et al., 2015 for a review), we expected similar relationships with NPI-13 scores according to age and gender, but we did not expect violations of measurement invariance. Apart from one study validating a German version of the NPI-13 (Brailovskaia et al., 2019), there are no studies that we know of that have evaluated the measurement invariance of the NPI-13 using the Likert-type response format (Miller et al., 2018b). Previous studies report higher mean PNI Grandiosity in males and higher Vulnerability in females (Wright et al., 2010), with some studies reporting gender invariance at the configural (Wright et al., 2010; Jakšić et al., 2014) and metric level (Morf et al., 2017). Considering the previous evidence for gender invariance along with a recent study demonstrating configural invariance for age using the SB-PNI (Somma et al., 2020); we expected the SB-PNI to achieve configural invariance for gender and age. Considering there is no evidence of age or gender differences on the HSNS of which we are aware (Grijalva et al., 2015), we did not expect violations of measurement invariance. Given the limited research on the g-FLUX, our evaluation of measurement invariance for gender and age was exploratory.

The second goal of our study was to examine the construct and incremental validity of the NPI-13, SB-PNI, HSNS, and the g-FLUX. First, we compared the empirical correlates of the four narcissism measures with two other self-report indices of narcissism and NPD, self-esteem, well-being, symptoms of anxiety and depression, five-factor personality traits, and empathy. Next, we compared the relative contributions of each narcissism measure to each variable using relative weights analyses. Relative weights analyses are useful for comparisons when there is multicollinearity among predictors (Johnson, 2000; Tonidandel and LeBreton, 2011).

As each of the four brief narcissism measures were developed to align with dimensional constructs of grandiose and vulnerable narcissism and aspects of narcissistic fluctuation, we expected the correlations and relative weights to provide a profile of each measure that fit with previous reports. In line with previous evidence for the NPI-13 as a measure of grandiose narcissism, we predicted positive correlations with self-reported NPD symptoms and narcissistic traits, self-esteem, well-being, extraversion; a weaker relationship with measures of vulnerable narcissism; and negative relationships with psychopathology, neuroticism, and aspects of empathy such as Perspective Taking and Empathic Concern. Overall, we expected the SB-PNI to demonstrate positive correlations with measures of grandiose and vulnerable narcissism that reflect its bidimensional structure. We also expected SB-PNI Grandiosity to show positive associations with NPD symptoms psychopathology symptoms and extraversion, but weak to negative correlations with self-esteem, neuroticism, and agreeableness. We expected SB-PNI-Vulnerability to show positive relations with NPD symptoms, anxiety, depression and neuroticism, and negative relationships with self-esteem, agreeableness, and extraversion. Considering contradictory evidence regarding the links between PNI narcissism and empathy, we did not generate predictions for these relationships. We expected the HSNS to correlate positively with other measures of vulnerability but demonstrate weak correlations with grandiosity. We also expected the HSNS to correlate positively with anxiety, depression, neuroticism, and aspects of empathy pertaining to emotional reactivity to others’ distress and exhibit negative associations with self-esteem, well-being, extraversion, and agreeableness, and other aspects of empathy (such as Empathic Concern and Perspective Taking). Last, we expected positive correlations between the g-FLUX and measures of both grandiose and vulnerable narcissism. We also expected the g-FLUX to correlate positively with neuroticism, extraversion, depression, and anxiety and demonstrate negative relationships with self-esteem, well-being, agreeableness, and empathy.




Materials and methods


Participants and procedure

Participants were 439 respondents who self-identified as cisgender female (335), cisgender male (90), and individuals identifying as other (14) recruited from university mailing lists [ranging from 18 to 67 years, M(SD) = 28.8 (8.85)]. Participants were primarily undergraduate students (183), although a portion of participants reported completing bachelor’s degrees (170), master’s degrees (79), and doctoral degrees (7). Individuals were invited to participate if they were over 18 years old and were entered in a raffle for gift cards as compensation. Participants provided informed consent. Prior approval of the study was obtained from the university ethical review board. Each participant completed questionnaires online on a secure research platform used for data collection. Data from two respondents were excluded for having excessive consecutive answers to one or more questionnaires, and one participant had missing data on one or more questionnaires. Descriptive and reliability statistics (ɑ) for the sample are provided in Supplementary Table 1. Two measures were skewed more than 1 (SINS-1: 1.16; GAD-7: 1.03). No measure was kurtotic more than 1.



Measures

Narcissistic Personality Inventory-13. The NPI-13 is a 13-item self-report measure that is a brief adaptation of the original 40-item, forced-choice NPI-40 that measures grandiose narcissism and NPD (Gentile et al., 2013; Miller et al., 2018a). In addition to the total score, the NPI-13 includes three subscales corresponding to Grandiose-Exhibitionism (GE), Leadership-Authority (LA), and Exploitativeness-Entitlement (Ackerman et al., 2011). The Likert type scale includes the more narcissistic item from each of the original forced-choice items (e.g., “If I ruled the world, it would be a better place”/“the thought of ruling the world frightens the hell out of me”). Participants rated their agreement with each item on a 5-point Likert-type scale (1: “strongly disagree,” 5: “strongly agree”). The Finnish version of the NPI-13 was adapted from a previous study using the NPI-40 (Annala, 2015) utilizing items back-translated by three English translation students and modified by an expert board.


Hypersensitive narcissism scale

The HSNS is a 10-item self-report measure that examines sensitivity to criticism, vulnerability, and entitlement (Hendin and Cheek, 1997). Each item was rated on a 5-point Likert-type scale (1: “strongly disagree,” 5: “strongly agree”) and participants responded to each item such as “My feelings are easily hurt by ridicule or the slighting remarks of others.” The authors and additional research team members translated and back-translated the items and a bilingual professional checked the items. Similarity between back-translated and original English items were evaluated and adjusted for similarity.



Super brief pathological narcissism inventory

The SB-PNI is a 12-item self-report measure (Schoenleber et al., 2015) adapted from the original PNI containing 52 items (Pincus et al., 2009). The SB-PNI contains two 6-item subscales corresponding to the second-order factors of grandiosity (SB-PNI-G) and vulnerability (SB-PNI-V). Each item was rated on a 6-point Likert-type scale (0: “not at all like me,” 5: “very much like me”) and participants responded to items such as “It’s hard to feel good about myself unless I know other people admire me.” Finnish items were adapted from the original PNI independently translated for an unpublished study by one of the authors (AP) and another researcher, modified according to backtranslation by an expert and tested for comprehensibility on 23 native Finnish speakers.

g-FLUX. The g-FLUX is a 9-item self-report measure of narcissistic fluctuation adapted from the original FLUX measure (Oltmanns and Widiger, 2018). The g-FLUX contains three subscales corresponding to fluctuations between Indifference-Anger (I), Grandiosity-Shame (G), and Assertiveness-Insecurity (A). Each item describes the tendency to switch between states of grandiosity and vulnerability (“e.g., My thoughts shift between expectations of greatness and expectations of total failure”). Participants rated items on a 5-point Likert-type scale (1: “strongly disagree,” 5: “strongly agree”). The Finnish version of the g-FLUX was translated by PH and two other researchers.



Personality disorder questionnaire-4

The PDQ-4 is a 99-item self-report assessment of DSM-IV/V personality disorder traits (Hyler, 1994). The section corresponding to NPD containing 9 items were included (PDQ-NPD). Each item contains a true (1) or false (0) response option and participants responded to items such as “I often find myself thinking about how great a person I am, or will be.”

Single Item Narcissism Scale. The SINS (Konrath et al., 2014) is a self-report assessment of narcissism, containing one response item rated on a 7-point Likert-type scale (1: “not very true of me,” 7: “very true of me”). Participants rated the degree to which they agreed with the statement “I am a narcissist,” accompanied by a brief definition of narcissist as an egotistical, self-focused, and vain individual.

Interpersonal Reactivity Index. The IRI is a 28-item self-report scale examining empathy (Davis, 1983). It contains four 7-item subscales: Perspective-Taking (PT), Empathic Concern (EC), Fantasy (F), and Personal Distress (PD). Each item was rated on a 5-point Likert scale (0: “does not describe me,” 4: “describes me very well”) and participants rated their agreement with items such as “I often have tender, concerned feelings for people less fortunate than me.”



Empathy quotient-short version

The EQ-Short is a 22-item self-report measure of empathizing (Wakabayashi et al., 2006). Items were rated on a 4-point scale ranging from “strongly agree” to “strongly disagree,” in which item scores range from 0 to 2 in magnitude. Participants rated their agreement with items such as “I can pick up quickly if someone says one thing but means another.”



Patient health questionnaire-9

The PHQ-9 is a self-report measure of depressive symptoms, corresponding to the DSM-IV criteria (Kroenke et al., 2001). Participants rated the degree and frequency for which they experienced symptoms over the course of 2 weeks from 0 (not at all) to 3 (nearly every day). Participants rated the frequency for which they experienced problems with issues such as feeling down or hopeless, feeling tired, or experiencing anhedonia.



Generalized anxiety disorder scale

The GAD-7 is a 7-item self-report assessment of generalized anxiety symptoms (Spitzer et al., 2006). Participants rated the degree and frequency for which they experienced symptoms over the course of 2 weeks from 0 (not at all) to 3 (nearly every day). Participants rated the frequency for which they experienced problems with issues such as feeling unable to stop or control worrying or having trouble relaxing.



Rosenberg self-esteem scale

The RSE is a 10-item self-report measure of self-esteem (Rosenberg, 1965). Each item was rated on a 5-point Likert scale (1: “strongly disagree,” 5: “strongly agree”). Participants rated the degree to which they agreed with statements such as “I feel like a person who has a number of good qualities.”



World Health Organization—Well-being index

WHO-5 is a 5-item self-report measure of current mental well-being. Participants rate the degree to which they experienced positive well-being over the course of 2 weeks on a 6-point scale (0: “at no time,” 5: “all of the time”: Topp et al., 2015), including statements such as “I have felt active and vigorous.”



Short five

S5 contains 60 items that directly examine the five-factor model of personality (Konstabel et al., 2012). Each subscale contains 12 items corresponding to standard NEO PI-R structure of Openness (O), Conscientiousness (C), Extraversion (E), Agreeableness (A), Neuroticism (N). For this study, we only used E, A, and N as they are most relevant to narcissistic traits. Each item was rated on a 7-point Likert scale (−3: “strongly disagree,” 3: “strongly agree”), and participants rated their agreement with statements such as “I am often nervous, fearful, and anxious, and I worry that something might go wrong.”




Data analytic strategy

Analyses were conducted with R 4.1.0 and Lavaan 0.6–9 package (Rosseel, 2012). First, confirmatory factor analysis was performed by building and comparing alternative models to assess data fit. For all four narcissism scales, a single factor model was compared to a correlated factor model and an orthogonal confirmatory bifactor model. In contrast to the correlated factor model, using the bifactor model allows for separation of the variance contributions due to a general factor and subfactors. Supplementing fit indices, a good model is defined by an adequate degree of unidimensionality, despite the multidimensional contributions of the subfactors (Rodriguez et al., 2016). All scales exhibited deviations from multiple normality, assessed with Mardia’s (1970) test. Scale values were thus treated as ordinal and DWLS estimator was used, as recommended in cases with less than seven categories in Likert scale (Li, 2016). Robust standard errors and mean- and variance-adjusted test statistics are reported. Model fit was assessed by comparing scaled Satorra-Bentler χ2, CFI, TLI, RMSEA, and SRMR goodness-of-fit statistics. For CFI and TLI indices, values greater than 0.90 were interpreted to exhibit a good fit and values greater than 0.95 excellent fit. RMSEA and SRMR values smaller than 0.08 indicate a reasonable fit and values smaller than 0.05 a good fit (Hu and Bentler, 1999). Factor loadings were calculated for all models and scales. Factor loadings above 0.50 were interpreted as satisfactory and above 0.70 as ideal. Dimensionality of the confirmatory bifactor model was determined by comparing omega hierarchical (ωH) of the common factor and subscales, along with explained common variance (ECV) due to factor or item and percentage of uncontaminated correlations (PUC). Invariance tests were conducted and reported for the correlational model of each narcissism scale between males and females and median-split age groups (≤25 vs. >25) according to Putnick and Bornstein (2016). Correlational models were used for invariance tests due to issues with fitting and interpretation of bifactorial model invariance. For purposes of comparing loadings and intercepts in separate steps, data was treated as continuous and maximum likelihood estimation with robust standard errors (MLR) was used, which has been shown to perform roughly equal to WLSMV estimation in variables with more than three categories (Beauducel and Herzberg, 2006). For each measure, the configural model was compared to metric (factor scores constrained) and scalar (intercepts constrained) models. When significant differences in fit were detected, models were altered by releasing loading or intercept constraints in a backwards fashion according to modification indices. If full or partial scalar invariance with limited differences in loadings was established, latent means were interpreted to be reliable and subsequently compared between groups (Steinmetz, 2013).

As part of our validation of each brief narcissism measure, we then examined the intercorrelations and average inter-item correlations from the four narcissism scales. We then evaluated construct validity using bivariate correlations with self-reported NPD symptoms, trait narcissism, psychopathology symptoms, self-esteem, well-being, five factor personality traits, and empathy1. In addition, we examined the similarity of their empirical profiles using double-entry Q correlations (McCrae, 2008). Last, we examined incremental validity using relative weights analyses (Johnson, 2000; Tonidandel and LeBreton, 2011) to demonstrate the relative proportion of variance that each narcissism measure contributed to each criterion variable. Relative weights analyses quantify the relative contribution each measure makes to R2 and provide important information about the relative predictive validity among interrelated variables. These analyses supplement hierarchical and incremental regressions that credit explanatory variance according to the order of added variables, leading to possible misinterpretation on variables’ true contributions.




Results


Model comparison

As the first goal of our study involved evaluating the psychometric properties of the four brief narcissism measures (the NPI-13, SB-PNI, HSNS, and the g-FLUX), we conducted confirmatory factor analysis, using comparative model fitting for each measure. Detailed fit indices for the compared models are listed in Table 1. As expected, the correlated model exhibited a better fit over the single factor model for all four narcissism scales in terms χ2 and reported fit indices. However, none of the correlational models were indicative of a good fit, with the exception of g-FLUX, for which the correlational model exhibited excellent (CFI, TLI > 0.95; SRMR < 0.05) or good (RMSEA < 0.08) fit. The NPI-13 and HSNS both demonstrated excellent fit with the bifactor models (CFI > 0.95; SRMR < 0.05; RMSEA < 0.08). The SB-PNI showed the closest fit to the bifactor model, although the fit indices supported a good fit for CFI (0.932) and SRMR (0.061) and below threshold for good fit in terms of TLI (0.894) and RMSEA (0.110)2. The bifactor model for the g-FLUX did not converge. To obtain fit and dimensionality indices, S-1 bifactor model was estimated instead, dropping the Assertiveness/Insecurity subfactor from the model (Eid et al., 2017). This model for g-FLUX demonstrated excellent fit (CFI, TLI > 0.95; SRMR < 0.05; RMSEA < 0.08), though inferior to correlational model in all indices.



TABLE 1 CFA fit indices of single factor, correlated factors and bifactor models.
[image: Table1]

Factor loadings and bifactor indices are listed in Table 2. All NPI-13 items had bifactor loadings (λ ≥ 0.30) on the general factor, with the exception of item 8 (λ = 0.27). Bifactor item loadings for the three subfactors were greater than 0.20, with the exception of two items from on the GE subfactor (2,8), two items on the LA subfactor (3,6), and one item from the EE subfactor (1). The reliability was high (ω = 0.91) for the general factor as well as for LA and GE subfactors (ω > 0.80). The EE subfactor’s consistency was acceptable (ω > 0.70). Negative loadings in bifactorial subfactors were observed in LA (items 3 and 6) and EE (item 1). Omega hierarchical for the NPI-13 general factor was 0.78 and ECV was 0.59. According to Reise et al. (2013), ωH above 0.70, ECV above 0.60, and PUC values < 0.80 can be interpreted as thresholds for unidimensionality. The NPI-13 general factor’s indices are very close to this limit, and in combination with the attained PUC value (0.72), the factor structure of NPI-13 can be interpreted as essentially unidimensional. This is also supported by the relatively high number of unidimensional items (6), indicated by high I-ECV (>0.80). Parameters for the EE and LA subfactors did not exhibit large degrees of independence from the general factor (ωH < 0.10, ECV < 0.10). Items 2 and 11 of the GE subfactor exhibited low contribution to the general factor (λ < 0.20 and I-ECV < 0.30). These items caused the GE subfactor to exhibit relative independence from the general factor (ωH = 0.55, ECV = 0.28). Covariance between the NPI-13 subfactors also supported the distinction between the GE factor from the other two factors, as well as a strong correlation between LA and EE.



TABLE 2 Factor loadings and bifactor indices of narcissism scales and subscales.
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Bifactor loadings for the SB-PNI items were >0.30 on the general factor, with the exception of items 17 and 50. Half of the bifactor loadings for SB-PNI Grandiosity exceeded 0.40, although negative loadings on the bifactorial Grandiosity subfactor were observed for items 22 and 33. All bifactor loadings for the Vulnerability subfactor were >0.30. Reliability of the general factor was high (ω = 0.90), and good for SB-PNI Grandiosity (ω = 0.84), and SB-PNI Vulnerability (ω = 0.85). Covariance between the Grandiosity and Vulnerability subfactors was moderate (0.66). Low ωH for the Grandiosity subfactor suggested it was mainly explained by the general factor. Items 17 and 50 of the Vulnerability subfactor had very low contribution to the general factor (λ ≤ 0.30 and I-ECV < 0.20). The Vulnerability subfactor exhibited relative independence from the general factor (ωH = 0.46, ECV = 0.25). Considering the general factor accounts for most of the variance (ωH = 0.72, ECV = 0.58) along with the percentage of uncontaminated correlations (0.55), the factor structure of SB-PNI can be interpreted as somewhat unidimensional.

Bifactor loadings for the HSNS items were ≥0.30 on the general factor, with the exception of items 1, 2, and 3. Bifactor loadings for the OS subfactor were >0.40 (exempt from item 3), whereas loadings for the EGO subfactor were >0.60 (exempt from items 4 and 8). The reliabilities of the general factor (ω = 0.78) and the Oversensitivity (OS) subfactor were acceptable (ω = 0.75), and the Egocentrism (EGO) subfactor just below an acceptable threshold: (ω = 0.69). Covariance between the OS and EGO subfactors was modest (0.26). Both the OS and EGO subfactors exhibited moderate independence from the general factor (ωH > 0.30), with OS having the larger indices (ωH = 0.55, ECV = 0.43) than the general factor (ωH = 0.42, ECV = 0.36). Considering the parameters of the HSNS general factor mentioned above along with the percentage of uncontaminated correlations (0.56), the HSNS cannot be interpreted as unidimensional.

The g-FLUX items had substantial bifactor loadings (λ ≥ 0.50) on the general factor with the exception of item 7 (I-9). Reliability of the general factor was high (ω = 0.89), the I and G subfactors were acceptable (ω > 0.75), and the A subfactor was adequate (ω = 0.67). Covariance between the three subfactors was moderate to high. Given that the g-FLUX bifactorial model did not converge, another bifactor model was fit using two of the three subfactors (omitting the Anger-Indifference (A) subfactor). Bifactor loadings from the I and G subfactors were above 0.30. Parameters for the general factor supported unidimensionality of the g-FLUX (ωH = 0.80, ECV = 0.73, PUC = 0.83).

Overall, the confirmatory factor analysis and comparative model fitting demonstrated that both the NPI-13 exhibited the closest fit with the bifactor model and evidence of reliability as unidimensional scale as well as with its three subfactors. The SB-PNI exhibited the closest fit with the bifactor model and demonstrated good levels of reliability for both the general and subfactors. Separate single factor model fit for the respective SB-PNI subfactors, however, revealed poor model fit for SB-PNI Grandiosity and excellent model fit for SB-PNI Vulnerability. The HSNS demonstrated the closest fit with a bifactor model, showing adequate reliability for the OS and EGO subfactors. The g-FLUX demonstrated the closest fit with the correlated factor model, demonstrating adequate to good reliability for the three subfactors. Re-estimation with the S-1 bifactor model for the g-FLUX demonstrated excellent fit using the two subfactors (Indifference/Anger and Grandiosity/Vulnerability).



Measurement invariance

Additional evaluation of the four brief narcissism measures examined whether each measure exhibited measurement invariance across gender and age groups. Measurement invariance tests were run on the correlated factor models (while treating data as continuous). Results are detailed in Table 3. Loadings, intercepts, and means were compared between self-identifying cisgender males (n = 90) and cisgender females (n = 335) and between groups of individuals ages 25 years or younger (n = 206) and older (n = 233) than the median age of 25.



TABLE 3 Invariance test fit indices between configural, metric and scalar models for age and gender.
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The NPI-13 demonstrated gender invariance at the metric level. After releasing the equality constraints on item 4, belonging to EE factor, partial scalar invariance was attained. Males had higher latent scores on EE (estimate = 0.38, z = 3.41, p < 0.001) and trend of higher latent scores on LA (estimate = 0.21, z = 1.83, p = 0.07). SB-PNI demonstrated gender invariance at the metric level. Partial scalar invariance was achieved by releasing constraints on the intercepts of item 32 (Vulnerability) and item 42 (Grandiosity). There were no differences in latent subfactor scores. The configural model for HSNS total with regards to gender did not converge. Respective tests of HSNS OS and EGO single factor models demonstrated that only the OS subfactor could be successfully estimated to achieve metric invariance according to gender (see Supplementary material). The g-FLUX demonstrated gender invariance at the metric level and partial scalar invariance after releasing intercept constrains on items 6 (A) and 8 (G), with no differences in latent subfactor scores.

The NPI-13 achieved metric variance according to age. Once constraints on one NPI-13 item loading (item 13, GE) were lifted, partial scalar invariance was also established. The younger age group demonstrated higher latent scores on the GE subfactor (estimate = 0.09, z = 2.42, p < 0.05). The SB-PNI achieved metric invariance as a function of age. Partial scalar invariance was achieved once constraints on intercepts of two items (8 and 17) belonging to the Vulnerability subfactor were lifted. Intercepts were lower (2.2 vs. 2.6) for item 1 and higher (2.9 vs. 2.6) for item 2 in the older age group. The younger age group exhibited trending higher latent scores on SB-PNI Grandiosity (estimate = 0.18, z = 1.88, p = 0.06). Scalar invariance was established for HSNS total in terms of age. Respective tests of the HSNS OS and EGO factors demonstrated that the OS subfactor achieved metric invariance whereas the EGO subfactor achieved scalar invariance according to gender (see Supplementary material). There were no significant differences in latent HSNS factor scores as a function of age. Scalar invariance was established for the g-FLUX as a function of age, with no differences in latent subfactor scores.

In summary, measurement invariance analyses according to gender revealed that the NPI-13, SB-PNI, HSNS OS and the g-FLUX achieved metric invariance. Releasing constraints on items from the NPI-13, SB-PNI, and the g-FLUX enabled partial scalar invariance across gender groups. With regard to age, measurement invariance analyses revealed that the NPI-13 and SB-PNI achieved metric invariance and partial scalar invariance once item constraints were lifted. The HSNS, HSNS EGO, and the g-FLUX achieved scalar invariance as a function of age.



Relations among brief narcissism scales

The second goal of our study involved examining the construct validity of each measure. To this end, we first examined correlations among the four narcissism measures. The four brief narcissism measures3 were all generally interrelated (with an average intercorrelation of r = 0.30)4 and exhibited a broad range of correlations from 0.03 (NPI-13 − HSNS OS) to 0.60 (SB-PNI Vulnerability – HSNS OS: see Table 4). The NPI-13 exhibited modest correlations with the brief indices of narcissistic vulnerability, including SB-PNI Vulnerability (r = 0.14), and HSNS EGO (r = 0.22). Alternatively, the measures of narcissistic vulnerability were moderately interrelated, with SB-PNI Vulnerability exhibiting a moderate correlation with HSNS OS (r = 0.60). The two HSNS factors (OS and EGO) were only modestly interrelated (r = 0.25). Last, the g-FLUX demonstrated somewhat moderate correlations with all of the brief narcissism measures, showing the lowest relation with HSNS OS (r = 0.39), followed by the NPI-13 (r = 0.43), and SB-PNI Vulnerability (r = 0.50).



TABLE 4 Intercorrelations between brief narcissism scales, subscales, and age.
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Construct validity

Bivariate correlations were utilized to examine the construct validity of the four brief narcissism measures and their associations with two other self-report narcissism instruments, psychopathology symptoms, self-esteem, well-being, five factor personality traits, and empathy (Table 5). First, the NPI-13 demonstrated positive correlations with self-reported NPD and narcissism (PDQ-NPD: r = 0.41; SINS: r = 0.43), extraversion (r = 0.29), and self-esteem (r = 0.26) and negative correlations with agreeableness and Empathic Concern (r’s = −0.45 and − 0.26, respectively). By contrast, SB-PNI Vulnerability exhibited (but somewhat weaker) positive correlations with self-reported NPD and narcissism (PDQ-NPD: r = 0.30; SINS: r = 0.21), positive correlations with depression, anxiety, and Personal Distress (r’s from 0.40 to 0.45), a moderate relationship with neuroticism (r = 0.61), and negative correlations with self-esteem (r = −0.53), subjective well-being (r = −0.33), and extraversion (r = −0.20). HSNS OS also exhibited positive correlations with PDQ-NPD symptoms (r = 0.27), depression (r = 0.42), anxiety (r = 0.45), Fantasy (r = 0.27), and Personal Distress (r = 0.41), a moderate association with neuroticism (r = 0.63), and negative associations with self-esteem, well-being, and extraversion (r’s from −0.28 to −0.47). HSNS EGO exhibited positive correlations with self-reported NPD and narcissism (PDQ-NPD: r = 0.28; SINS: r = 0.35) and a modest association with neuroticism (r = 0.17), along with negative correlations with extraversion (r = −0.31), agreeableness (r = −0.52), Empathic Concern (r = −0.44), Perspective Taking (r = −0.26), and EQ Empathy (r = −0.35). Finally, the g-FLUX demonstrated positive correlations with self-reported NPD and narcissism (PDQ-NPD: r = 0.45; SINS: r = 0.32), depression (r = 0.28), anxiety (r = 0.32), neuroticism (r = 0.36), and Personal Distress (r = 0.16), and negative associations with self-esteem (r = −0.25), well-being (r = −0.21), and agreeableness (r = −0.40).



TABLE 5 Bivariate correlations, similarity analyses and relative weights analysis between brief narcissism measures and external variables.
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To compare the overall similarities between the four brief narcissism measures, we evaluated the similarity of their correlational profiles using double entry Q correlations (Table 5). The NPI-13 exhibited a moderately overlapping profile with both HSNS EGO (rICC = 0.50) via associations with PDQ-NPD, SINS, low agreeableness, and low Empathic Concern as well as the g-FLUX (rICC = 0.41) via common associations with PDQ-NPD, SINS, and low agreeableness. By contrast, the measures of vulnerable narcissism (SB-PNI Vulnerability and HSNS OS) manifested strong overlap (rICC = 0.90) via positive relationships with PDQ-NPD, depression, anxiety, neuroticism, and Personal Distress, and negative relationships with self-esteem, well-being, and extraversion. SB-PNI Vulnerability and HSNS EGO exhibited moderate similarity (rICC = 0.46) via positive relationships with the PDQ-NPD, SINS, and neuroticism, and a negative relationship with extraversion. Last, although the g-FLUX demonstrated somewhat similar profiles with the NPI-13, it exhibited substantial overlap with SB-PNI Vulnerability (rICC = 0.79) via positive associations with PDQ-NPD, SINS, depression, anxiety, neuroticism, Personal Distress, low self-esteem, and well-being, and OS (rICC = 0.75) via positive relations to depression and anxiety, Personal Distress, lower self-esteem, and lower well-being. The g-FLUX also exhibited substantial overlap with EGO (rICC = 0.73) via positive relations with PDQ-NPD, SINS, and neuroticism, and negative associations with agreeableness.



Relative weights analyses

Lastly, we evaluated the predictive validity of the measures with the best psychometric properties (e.g., the NPI-13, SB PNI Vulnerability, HSNS OS, HSNS EGO, and the g-FLUX) by examining the relative importance of each measure as predictors of our external criteria (see Table 5). The NPI-13 was the strongest contributor to the variance in PDQ-NPD (accounting for approximately 36% of the total variance in self-reported NPD symptoms) and SINS narcissism (accounting for 48% of the total variance). SB-PNI Vulnerability was the strongest predictor of anxiety symptoms (39%), self-esteem (41%), well-being (33%), and IRI Personal Distress (46%). HSNS OS was the strongest contributors to depression (39%), anxiety (also 39%), and ISI Fantasy (73%). HSNS EGO was the strongest predictor of IRI Empathic Concern (69%), Perspective Taking (80%) and EQ Empathy (84%). The g-FLUX did not emerge as the strongest predictor of any of the outcomes but contributed approximately 32% of the variance in PDQ-NPD symptoms.




Discussion

Decades of research on narcissism has led to the expansion of assessment tools utilized to distinguish between grandiose and vulnerable narcissism. In this study, we evaluated the psychometric properties and construct validity of four brief measures of narcissism (the NPI-13, SB-PNI, HSNS, and the g-FLUX). The current investigation enabled us to evaluate and compare their factor structure, measurement invariance across age and gender, and their construct validity in relation to several correlates of narcissism.

This is the first study, to our knowledge, to collectively evaluate these four brief narcissism instruments, including the Likert-type version of the NPI-13. Moreover, it was essential to evaluate whether the factor structure of each measure was consistent with their original versions. Considering the relationships between narcissism and variables such as age and gender, it was also important to evaluate translated assessments to verify they are measuring the same constructs in a new population. Notably, this study also provided an empirical investigation of narcissistic traits in a Finnish population where there is limited research (Ojanen et al., 2012; Annala, 2015). Finally, our examination using the g-FLUX offered additional information with respect to the construct validity of this measure in comparison to other narcissism measures and contributes to the theoretical literature on the narcissism fluctuation hypothesis (Ronningstam, 2009; Kernberg and Yeomans, 2013).

Results from our psychometric analyses suggest that the Finnish translations of the NPI-13, SB-PNI, HSNS, and g-FLUX exhibited psychometric properties that were somewhat consistent with their original versions. Consistent with our expectations, results from the CFA analyses confirmed the overall structure of the NPI-13, SB-PNI, HSNS, and the g-FLUX. Upon closer inspection of the fit indices, the NPI-13 exhibited excellent fit, high reliability, and bifactor indices to support its use as a unidimensional scale. Although the NPI-13 subscales showed good reliability consistent with previous reports (Ackerman et al., 2011; Gentile et al., 2013; Brailovskaia et al., 2019), negative item loadings on the LA and EE factors from the current study suggest some items may be problematic for subscale use alone. The SB-PNI demonstrated the best fit for the bifactor model, which is consistent with its development from the two B-PNI Grandiosity and Vulnerability composite scales (Schoenleber et al., 2015). Although the SB-PNI met criteria to support its use as a unidimensional scale, the bifactor model fit aligns with previous studies that utilize the two subfactors separately (Wright et al., 2010; Schoenleber et al., 2015). Our post-hoc examination of the respective SB-PNI Grandiosity and Vulnerability subfactors showed that the Vulnerability subscale demonstrated good bifactor indices, reliability, and factor loadings, whereas SB-PNI Grandiosity exhibited poor model fit and negative factor loadings. Despite previous reports that both PNI factors perform well (Wright et al., 2010), our results support the use of the SB-PNI Vulnerability subscale and suggest psychometric problems with the Grandiosity subscale. The HSNS demonstrated the closest fit with a bifactor model, which is consistent with a previous account of a two-factor solution (Fossati et al., 2009). Moreover, their relative independence from the general HSNS factor indicate that it is appropriate to utilize the OS and EGO scales separately. In comparison with HSNS OS scale, the EGO scale showed lower reliability and low item loadings. Lastly, the g-FLUX demonstrated the best fit with the correlated factor model, which is consistent with its development from items on the original FLUX scale that loaded on both the general and three subfactors (Oltmanns and Widiger, 2018). Although reliability for the general factor was high, factor loadings for the individual subfactors were slightly higher than those on the general factor. Although the bifactor indices suggest the g-FLUX can be used as a unidimensional scale, the subscales perform relatively well in comparison to the other narcissism measures. Based on the findings from our CFA analyses, our results support the psychometric soundness of the Finnish versions of the NPI-13, SB-PNI Vulnerability, HSNS OS, and the g-FLUX. Considering that we observed issues with the psychometric properties of the SB-PNI total, SB-PNI Grandiosity, the HSNS, and the HSNS EGO subscale, we recommend caution when using them in Finnish samples.

Our psychometric investigation also evaluated measurement equivalence as a function of gender and age. The NPI-13 achieved metric invariance across gender groups in this sample, meaning that the factor structure and factor loadings are similar between males and females. Moreover, partial scalar invariance could be achieved for the NPI-13 once constraints on one item from the EE subscale were lifted. Despite the limited number of males in our sample, our findings of higher latent EE scores in males aligned with previous studies suggesting that EE tends to be higher in males (Foster et al., 2003; Grijalva et al., 2015). SB-PNI-Vulnerability also achieved metric invariance for gender (as well as partial scalar invariance by relaxing constraints on two items). Similar to our results, previous studies examining gender invariance of the full-length PNI reported configural (Wright et al., 2010) and metric invariance (Jakšić et al., 2014; Morf et al., 2017). The g-FLUX also demonstrated metric invariance (with partial scalar invariance by relaxing constraints on two items). Although the configural model for HSNS did not converge, a model with OS alone demonstrated metric invariance according to gender. Overall, our findings suggest that the NPI-13, SB-PNI Vulnerability, and the g-FLUX could be examined between males and females with caution, potentially excluding the noninvariant items. Considering that the HSNS OS did not achieve scalar invariance as a function of gender (or partial scalar invariance), interpretation of means-based comparisons between males and females should proceed with caution as differences could be due to gender differences or bias in measurement.

Examination of measurement invariance as a function of age demonstrated that the NPI-13 achieved metric invariance (and partial scalar invariance) across age groups. Higher latent GE scores for younger participants in our data also align with previous reports (Hill and Roberts, 2012). Considering our data showed the pattern of decreasing NPI scores with age reported previously, we interpret the observed effects in the Finnish sample to be consistent with other investigations. SB-PNI also achieved metric invariance (and partial scalar invariance) as a function of age, which is consistent with a previous report of metric invariance using the SB-PNI (Somma et al., 2020). In the current study, we also observed decreasing SB-PNI scores as a function of age (for total scores and both composites). Our evaluation revealed that the HSNS, HSNS EGO, and the g-FLUX achieved scalar invariance as a function of age, allowing for group mean comparisons. Taken together, our findings suggest that the HSNS and g-FLUX can be examined across age groups, while the NPI-13 and SB-PNI may be examined if nonvariant items are excluded. Considering the HSNS OS only met benchmarks for metric invariance as a function of gender, interpretation of means-based comparisons between age groups should proceed with caution.

The second part of our study evaluated the construct validity of the four narcissism measures by examining their intercorrelations and associations with psychopathology symptoms, self-esteem, well-being, five factor personality traits, and empathy. This portion of our investigation focused on the best performing measures from our initial psychometric analyses (e.g., the NPI-13, SB-PNI Vulnerability, HSNS OS, HSNS EGO, and the g-FLUX). Intercorrelations between the four narcissism measures5 highlighted the divergence between grandiose and vulnerable traits (Fossati et al., 2009; Gentile et al., 2013; Schoenleber et al., 2015; Oltmanns and Widiger, 2018), such that the NPI-13 exhibited a modest correlation with SB-PNI Vulnerability and virtually zero correlation with HSNS OS. While two vulnerability measures were moderately interrelated (SB-PNI Vulnerability and HSNS OS), HSNS EGO exhibited a stronger relationship with the NPI-13. Consistent with previous evidence (Oltmanns and Widiger, 2018; Edershile et al., 2021), the g-FLUX was positively related to both grandiose (e.g., the NPI-13) and vulnerable narcissism (e.g., SB-PNI Vulnerability), demonstrating a slightly stronger relationship with vulnerability.

Results from the correlations and the relative weights analyses demonstrated that all four measures exhibited significant relationships with NPD symptoms and narcissistic traits. Consistent with previous reports demonstrating predictive validity of the NPI-13 (Gentile et al., 2013; Konrath et al., 2014; Krusemark et al., 2018), the NPI-13 accounted for the greatest amount of variance in self-reported PDQ-NPD symptoms. Even though all three vulnerable narcissism measures were associated with NPD symptoms, the g-FLUX and the NPI-13 was the best predictor of PDQ-NPD symptoms. Nearly all of the brief narcissism measures were related to with SINS narcissistic traits (with the exception of HSNS OS) and support previous evidence that SINS narcissism relates to grandiosity and vulnerability (Konrath et al., 2014) and highlight the utility of the NPI-13, g-FLUX, and HSNS EGO for predicting narcissistic traits. Overall, the correlational findings align with expectations that all of the narcissism would show associations with NPD as well as support previous evidence that NPD and other trait narcissism measures rely more heavily on grandiose compared to vulnerable traits (Miller et al., 2014). Moreover, the relationship between the g-FLUX and NPD symptoms provides additional support for the notion that individuals with higher levels of narcissism report more moment to moment fluctuation (Gore and Widiger, 2016; Hyatt et al., 2018), however, experimental methods using momentary assessments are best suited to address the nature of narcissistic fluctuation (Edershile et al., 2019; Edershile and Wright, 2021).

Results supported the expected pattern of higher self-esteem and well-being for the brief measure of grandiose narcissism (e.g., the NPI-13: see Rohmann et al., 2012; Gentile et al., 2013; Miller et al., 2017; Brailovskaia et al., 2019) and the contrasting pattern of diminished self-esteem, well-being, and greater psychopathology for measures of vulnerable narcissism (e.g., the SB-PNI Vulnerability and HSNS OS: see Pincus et al., 2009; Maxwell et al., 2011; Diguer et al., 2015; Brown and Brunell, 2017; Morf et al., 2017). SB-PNI Vulnerability and OS (but not EGO) exhibited associations with depression and anxiety, mirroring previous reports of increased psychopathology in vulnerable narcissism (Fossati et al., 2009; Pincus et al., 2009; Schoenleber et al., 2015). SB-PNI Vulnerability (and HSNS OS to a lesser extent) exhibited predictive power for diminished well-being and psychopathology. Lastly, the correlations between the g-FLUX, lower self-esteem, well-being, and greater psychopathology support theoretical assertions regarding narcissistic fluctuation and psychological impairment (Oltmanns and Widiger, 2018).

The five factor personality profiles were consistent with expectations for the measures of grandiose and vulnerable narcissism and further validated the personality profile of the g-FLUX. Results confirmed the extraverted, disagreeable characteristics of grandiose narcissism with the NPI-13 (Gentile et al., 2013) and supported the introverted and neurotic characteristics of vulnerable narcissism with the SB-PNI Vulnerability and HSNS OS. The personality profiles of SB-PNI Vulnerability and OS were consistent with recent research emphasizing the role of neuroticism in vulnerable narcissism (Miller et al., 2018a) and track with the observed associations between vulnerable narcissism with Axis I and II disorders, negative emotionality (Luchner and Tantleff-Dunn, 2016) and emotion regulation difficulties (Czarna et al., 2015). The personality correlates of the g-FLUX also corresponded to previous accounts of neuroticism and emotional lability (Oltmanns and Widiger, 2018), although the g-FLUX did not show the expected association with extraversion (Oltmanns and Widiger, 2018). Considering both grandiose and vulnerable narcissism share common features of antagonism in more comprehensive three-factor models of narcissism (Miller et al., 2010; Krizan and Herlache, 2018; Crowe et al., 2019), it was surprising that we did not observe correlations between all of the narcissism measures and agreeableness (only the NPI-13, HSNS EGO, and the g-FLUX were related to agreeableness). Previous evidence linking SB-PNI Vulnerability and agreeableness is mixed (Dinić and Vujić, 2019), suggesting that PNI Vulnerability may be represented by more emotional than interpersonal traits.

The correlational profiles for all four narcissism measures showed a pattern of aberrant emotional empathy. Consistent with previous reports (Hepper et al., 2014; Luchner and Tantleff-Dunn, 2016), the NPI-13 and HSNS EGO were inversely related to IRI Empathic Concern, whereas SB-PNI Vulnerability, HSNS OS, and the g-FLUX were associated with IRI Personal Distress. These findings align with reduced emotional empathy reported by individuals with grandiose and vulnerable traits (Luchner et al., 2016; Hepper et al., 2014), although it is likely that different mechanisms underlie their impairment. Grandiose individuals are less affected by others’ emotions (Czarna et al., 2015), whereas vulnerable individuals tend to experience greater emotional distress, but not concern, while observing others’ emotions (Baskin-Sommers et al., 2014; Luchner and Tantleff-Dunn, 2016). Despite previous evidence (Hepper et al., 2014), HSNS EGO was the only narcissism measure to exhibit a significant negatively relationship with cognitive aspects of empathy (Perspective Taking and EQ empathy). Although unexpected, these findings unequivocally support the assumption that self-centeredness specifically undermines the capacity to understand the thoughts of others. The pattern of diminished emotional, but not cognitive empathy supports the theory that narcissistic individuals demonstrate an unwillingness rather than an inability to empathize with others (Baskin-Sommers et al., 2014).

The study had some potential limitations. First, the sample was predominantly comprised of females and university students, which may have affected the strength of the measurement invariance findings. When interpreting our findings of gender effects in the context of previous studies, it is good to keep in mind the gender distribution. While often case in narcissism studies, especially with clinical samples, there is a lack of female participants (approximately 75% of the individuals diagnosed with NPD are males), in our sample the vast majority of participants were females. In future studies, it would be important to pay particular attention to obtaining higher number of males, as apparently the females were more likely to take the opportunity to participate to the study. Additionally, considering that all four brief narcissism measures required constraints to be lifted to achieve partial scalar invariance, it is difficult to conclude that all narcissistic traits are similar across younger and older adults in a Finnish sample (see Hill and Roberts, 2012). Although the current data demonstrated comparable construct validity to support the notion that narcissistic traits are similar between Finnish and other cultures, we did not test cultural invariance directly.

Overall, the current findings provide empirical support for the psychometric soundness and construct validity of the NPI-13, SB-PNI Vulnerability, HSNS Oversensitivity, HSNS Egocentrism, and the g-FLUX. Overall, these brief measures provide critical time savings and would be useful screeners for NPD and narcissistic fluctuation. Considering the importance of investigating all aspects of narcissistic grandiosity, vulnerability, and fluctuation between self-states, the current results demonstrate the utility of these four brief measures of narcissism.
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Footnotes

1We also examined the diagnostic potential of the four narcissism scales in predicting NPD symptoms and self-reported narcissistic traits using receiver operating characteristic (ROC) analyses (see Supplementary material).

2In a post-hoc analysis, fit indices of the single factor SB-PNI-Grandiosity were below satisfactory (CFI = 0.751, TLI = 0.585, RMSEA = 0.312, SRMR = 0.151), whereas the parameters of the single factor SB-PNI-Vulnerability were excellent (CFI = 0.958, TLI = 0.930, SRMR = 0.057) apart from a less satifactory RMSEA score (0.135).

3We continued this portion of our investigation by focusing on the best performing measures from our initial psychometric analyses (e.g., the NPI-13, SB-PNI Vulnerability, HSNS OS, HSNS EGO, and the g-FLUX).

4The average intercorrelation with the four original scales (e.g., the NPI-13, SB-PNI Total, HSNS Total, and the g-FLUX) was 0.40.

5Due to inadequate psychometric properties for the SB-PNI total and SB-PNI Grandiosity, and the HSNS, we did not discuss their intercorrelations or associations with additional variables. Nonetheless, our data demonstrated the expected positive correlations between the NPI-13 and SB-PNI total (r = 0.28) and SB-PNI Grandiosity (r = 0.35) as well as positive correlations between the HSNS and SB-PNI total (r = 0.51) and SB-PNI Vulnerability (r = 0.55).
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0.65 (0.71)
0.09
0.06
052
0.90

ECV

025
0.00
029
099
013
089
025
0.96
020

ECV

091
067
0.80
070
094
099
059
0.65
0.90
0.20
0.08
091
016

Item

31
33
a2
45

30
32
36
50

wH
ECV

D. g-FLUX(PUC=

Ag
0.65 (0.54)
0.62(0.52)
0.47 (0.39)
0.71 (0.64)
0.74(0.68)
0.79(0.72)
0.58 (0.62)
0.67 (0.72)
0.68 (0.73)
0.85(0.89)

080

07

B. SB-PNI (PUC=0.55)

‘g 2G AV
066(0.72)  0.72(-0.40)
046(044)  048(025)
057(057)  0.64(043)
0.66(0.75)  0.73 (<0.41)
049(048)  055(041)
064(064)  072(058)
0,60 (0.51) 0.64(035)
051(024) 056 (0.66)
0.75 (0.68) 079 (0.33)
0.71(052) 0.76 (0.57)
0.73 (0.56) 0.78 (0.54)
0.49 (0.25) 053 (059)
086(090)  078(084)  0.82(085)
072 005 0.46
058 017 025
066

.83)

Al AG
0.79(0.63)
076 (0.54)
056 (0.37)
0.75 (0.40)
0.78 (0.34)
0.83 (0.45)
061
071
071
073(075)  080(0:83) 067
0.40 021
017 010
057 072
089

ECV

076
076
063
077
058
055
0.69
012
081
046
052
016

ECV

042
049
053
072
0.80
072

Factor loadings and g factor loadings presented, bifactor loadings in parentheses. ECV, Explained common variance; PUC, Percentage of uncontaminated correlations; oH, Omega
hierarchical for scale or subscale; GE, Grandiose/Exhibitionism; LA, Leadership/ Authority; EE, Entilement/Exploitativeness; G, Grandiosity: V, Vulnerability; 1, Indifference/ Anger;

G, Grandiosity/Shame; A, Assertiveness/Insecurity; O, Oversensitivity to Judgment; EGO, Egocentrism.

*g-FLUX bifactor model estimated with $-1 model without A subfactor. +Factor covariances.
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