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Abstract 

Background 

Self-esteem has consistently been observed to be relatively low in adolescents with obesity. In the Pacific 

region, the prevalence of obesity in adolescence is high, but few studies have considered issues of self-

esteem in this population.  

Objective 

To examine associations between weight status, body dissatisfaction, and self-esteem in a sample of New 

Caledonian adolescents and to test for moderation effects of ethnicity on predictors of self-esteem.  

Methods 

Objective anthropometric measures (height, weight, waist circumference, and thickness of skinfolds) were 

obtained in a multi-ethnic sample of New Caledonian adolescents. Body mass index, waist-to-height ratio, 

and the sum of four skinfolds thickness were used as proxies of weight status. Indices of ethnic identity, self-

esteem, socio-demographic data (socioeconomic status, ethnicity, gender, urbanicity of residence), and body 

dissatisfaction were obtained using survey methods.  

Results 

Between-group analyses indicated that adolescents of European/White origin had significantly higher self-

esteem than adolescents with Oceanian Non-European Non-Asiatic ancestry (ONENA). However, low self-

esteem was significantly associated with weight status and body dissatisfactions in European/White 

adolescents, but not ONENA adolescents. Ethnicity moderated the relationships of predictors (BMI-z, body 

dissatisfaction, age, urbanicity, and ethnic identity) on self-esteem, and the strongest predictors of self-

esteem were ethnicity and ethnic identity. 

Conclusions 

While self-esteem has important consequences for adolescent well-being and health outcomes, these results 

highlight the importance of applying different steps to develop and maintain healthy self-esteem in the 

Pacific region. 
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Introduction 

Adolescent populations in Pacific Island countries and territories are notable for their high rates of 

obesity.1 Overweight and obesity are associated with noncommunicable diseases, such as hypertension, 

diabetes, and cardiovascular events, as well as poorer psychological well-being (e.g., elevated depressive 

symptomatology, disordered eating, and low self-esteem).2,3 In terms of the latter, self-esteem may be 

particularly important, as it refers to the evaluative aspect of an individual’s self-knowledge that indicates 

how much the individual likes themselves and feels competent.4 Although the construct is considered to be 

relatively enduring in adulthood, studies have also documented changes in younger age groups: self-esteem 

is generally high in childhood and then declines markedly at the onset of adolescence,5 suggesting that this 

period is crucial in terms of understanding the antecedents and outcomes of low self-esteem. Indeed, when 

self-esteem is low in adolescence, it is significantly associated with a range of poorer physical and mental 

health outcomes.6 

Importantly, self-esteem has consistently been observed to be significantly lower in adolescents with 

obesity.7 Low self-esteem appears to hamper efforts at weight management, and failure to control weight 

may further impact self-esteem negatively,8 leading to cycles of declining self-esteem and rising body 

weight. Moreover, adolescents with obesity consistently report greater body dissatisfaction compared to 

peers without obesity, and body dissatisfaction is also independently associated with low self-esteem.9 

Indeed, in adolescence, perceptions of appearance and self-esteem are strongly linked, such that negative 

body image is one of the strongest predictors of self-esteem in both female and male adolescents.10 For 

instance, one review found that the link between perceived appearance was strong and robust both among 

adolescents in and outside the United States.11 Nevertheless, it remains the case that much of this work has 

been conducted in Western, educated, industrialized, rich, and democratic (WEIRD) countries,12 and 

research remains sparse in other populations.  

Further complicating this body of work is the equivocal link between self-esteem and ethnicity. For 

instance, while theory (e.g., reflected appraisals theory) generally suggests that stigmatized, ethnic minority 

groups should evidence lower self-esteem, this has not always been supported empirically.13 This has led to 

the suggestion that ethnic differences in self-esteem are shaped, in part at least, by how well individuals 
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evaluate themselves on dimensions they personally value.14 However, this model of self-esteem is largely 

based on research with populations in WEIRD countries and it is difficult to know how ethnic differences in 

self-esteem will play out in other cultural contexts, particularly when looked at in relation to factors beyond 

ethnicity alone. For instance, while research has generally reported that ethnic minority individuals have 

lower body dissatisfaction than their White counterparts in WEIRD nations,15 research in other contexts 

suggests a much more complicated picture,16,17 with often equivocal results depending on the national 

context. Furthermore, any putative associations between self-esteem, ethnicity, and weight status may be 

further complicated by the well-established positive relationship between ethnic identity (i.e., self-

identifying with the ethnic group one belongs to and participating in ethno-cultural practices18) and self-

esteem.19 Indeed, the relationship between ethnic identity and broader indices of well-being remains stable 

even after controlling for additional demographic variables, such as education, gender, and SES.19 

In short, relationships between weight status and self-esteem may be nuanced and shaped by a host 

of additional factors, including ethnic and ethnic identity, gender, body image, and other socio-demographic 

factors. Further, there is an urgent need to extend the body of evidence beyond WEIRD nations, to more 

fully understand the complex ways in which self-esteem is constructed in localized contexts. To do so, we 

focused in the present study on New Caledonia, which is located in the Pacific Ocean. The ethnic 

composition of New Caledonia is noteworthy: 41.2% of the population are of Kanak ancestry (i.e., part of 

the Melanesian group, indigenous to New Caledonia), 24.1% are of European/White ancestry, and 10.3 % 

are of Polynesian ancestry (Tahitian and Wallisian), with other groups making up the remainder. 

Adolescents of Oceanian Non-European Non-Asian ancestry (ONENA) (i.e., Melanesian and Polynesian) 

tend toward more traditional, collectivist, and Pacific lifestyles and norms, whereas European/White and 

other ethnic groups have adapted to more Westernized lifestyles.20 The prevalence of overweight in New 

Caledonian adolescents was recently reported to be high, especially among ONENA adolescents.21 

If the determinants of being overweight differ among ethnic groups in New Caledonia, the 

consequences of overweight may also differ. Although heavier weight status has been widely reported to be 

associated with lower self-esteem in WEIRD countries, it is difficult to know how ONENA adolescents’ 

self-esteem is shaped by weight status – particularly as a preoccupation with self-esteem is unique to 
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Western cultures.22,23 In particular, given that adolescents from the Pacific tend to hold more positive 

attitudes toward larger bodies,24 we might expect associations between self-esteem, weight status, and body 

dissatisfaction to be moderated by ethnicity. With this perspective in mind, and given that the prevalence of 

overweight is higher in ONENA adolescents of New Caledonia than their European/White counterparts, we 

examined the putative links between weight status, body dissatisfaction, and self-esteem in New-Caledonian 

adolescents and explored the extent to which ethnicity moderated these associations. 

Methods 

 The sample included 894 New Caledonian adolescents (459 boys, 435 girls) between 10.5 to 16.1 

years of age (M = 13.2, SD = 1.2). The research met all legal requirements as well as mandates of the 

Declaration of Helsinki, and the protocol was approved by the Ethics Committee of the University of New 

Caledonia (CCE 2018-06 001). All parents gave written informed consent prior to the adolescent 

participation in the study. Data were collected between July 2018 and April 2019.  

We selected eight secondary public schools by simple randomization (throwing dice) in order to 

obtain a representative repartition between rural and urban areas. A staff member then randomly selected 6 

divisions, for a total of approximately 150 students (6 groups with a mean of 25 students per division). We 

obtained 90% of the possible participant data. Non-participation (n = 124) occurred for a variety of reasons 

including a small group of parents declining to take part, others failing to return the parental agreement or 

the participants were absent on the day of recruitment. Adolescents with missing data (n = 108; 10.2%) were 

excluded from analyses (Figure S1).  

Self-esteem  

 Self-esteem was assessed using Rosenberg’s Self-Esteem Scale.25,26 Although scores on the 

instrument are 1-dimensional in many national contexts,27 we assessed the factor structure of the RSES 

scores in our dataset using both exploratory factor analysis (EFA) and confirmatory factor analysis (CFA), 

as recommended by best-practice guidelines.28 The results of these analyses (see Appendix 1) indicated that 

RSES scores in the present study were best represented by a 1-dimensional, 5-item model, which was fully 

invariant across gender. Therefore, for our analyses, we computed overall RSES scores as the mean of the 5 
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items, with higher scores reflecting higher self-esteem. The internal consistency coefficient for the 5 items in 

our total dataset was adequate, with McDonald’s ω = .70 (95% CI = .66, .73).  

Ethnic identity  

 Participants were also asked to complete the abbreviated version of the Multigroup Ethnic Identity 

Measure (MEIM),29,30 which assesses affiliation with one’s ethnic group. In its parent form,31 MEIM scores 

have been found to consist of two factors assessing exploration of and commitment to one’s ethnic group. 

We assessed the factor structure of MEIM scores in our dataset using an EFA-to-CFA framework. The 

results of these analyses, presented in Appendix 1, indicated that MEIM scores in our dataset could be 

conceptualized as a 1-dimensional construct consisting of all 6 items. For our analyses, an overall MEIM 

score was therefore computed as the mean of all 6 items, with higher scores reflecting greater affiliation with 

one’s ethnic group. The internal consistency coefficient for this score in our total dataset was adequate, with 

McDonald’s ω = .70 (95% CI = .66, .73).  

Anthropometric measurements  

Height was measured to the nearest 0.1 cm using a portable stadiometer (Leicester Tanita HR 001, 

Tanita Corporation, Tokyo, Japan). Weight was determined using a scale (Tanita HA 503, Tanita 

Corporation) to the nearest 0.1 kg, with adolescents weighed in light clothing. Body mass index (BMI) was 

then calculated by dividing weight (in kilograms) by height (in meters) squared.  

For weight status classifications, three BMI-based definitions were used: the International Obesity 

Task Force’s BMI-based references,32 the World Health Organization’s BMI-based references,33 and French 

BMI-based references.34 BMI z-scores (BMI-z) were calculated using the LMS reference values for the 

IOTF BMI-based classification, because this reference showed the best relationship with body fat in New 

Caledonian adolescents.35  

Waist circumference was measured at the midpoint between the lowest rib and the iliac crest. The 

measuring tape was placed horizontally and measurements were made twice at the end of a normal 

expiration, to the nearest 0.1 cm. If the difference between the two recorded measurements was greater than 

0.5 cm, a third measurement was taken, and the mean of the two nearest values was recorded. Waist-to-

height ratio (WHtR = waist circumference in cm divided by height in cm) was then calculated.  
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The thickness of triceps, biceps, supra-iliac, and subscapular skinfolds was measured twice to the 

nearest 0.1 mm using Holtain skinfold calipers. Next, the sum of the four skinfold thickness (S4SF) was 

calculated as a proxy for body fatness.  

Body dissatisfaction 

The BMI-based-Silhouette Matching Test (BMI-SMT)36 uses silhouette figures as reference points 

on a scale with 27 discrete choices, each representing an increase (or decrease) of one BMI unit (ranging 

from 14 to 40). Participants were asked to select the figure that most closely matched their current 

appearance (current figure) and the figure they would most like to have (ideal figure). A body dissatisfaction 

score (BDS) was derived by subtracting the “ideal figure” from the “current figure” score. Negative and 

positive scores indicated that the adolescents perceived themselves as thinner or bigger than their ideal, 

respectively, whereas a score of zero indicated the absence of body dissatisfaction. The absolute BDS was 

determined using absolute values of BDS.  

Ethnicity  

 Participants self-reported their ethnicity, which was categorized as recommended by the INSERM 

report on New Caledonia.37 Those from minor ethnic groups (less than 5% of the whole sample) were then 

clustered in the category “Other” (n = 60) and excluded from analyses. In some analyses, adolescents of 

Melanesian (n = 429) or Polynesian (n = 97) origin were clustered in the ONENA category. 

Socio-demographics 

 SES was indexed based on the occupation of the household reference person (i.e., the householder 

with the highest income). We retained three categories: routine and manual occupations (lower SES), 

intermediate occupations (intermediate SES), and managerial and professional occupations (higher SES). 

We determined the area of residence from data taken from the last census in New Caledonia, using a 

European standard.38   

Statistical analysis 

 All analyses were conducted using IBM SPSS v.25. Because no measure had more than 5% of the 

data missing (Figure S2), we did not conduct any imputation methods. Factors that were significantly 

associated with self-esteem in each ethnic group were determined by multivariable linear regression, with 



8 

 

self-esteem as the criterion variable. Predictor variables in the model were age, gender, SES, area of 

residence, MEIM scores, BMI-z, and absolute BDS. Gender, area of residence, and SES were categorized 

into groups by creating dummy variables. Using a regression approach, various equations (linear, quadratic, 

or cubic functions) were tested and identified (based on the coefficient of determination R²) to fit the 

relationship between the BMI-z and BDS or absolute BDS. 

To explore putative moderation effects, a multiple hierarchical multivariable linear regression was 

computed with self-esteem as the criterion variable in total sample. In a first step, predictor variables were 

entered in the model, namely BMI-z scores, age, gender, ethnicity, SES, area of residence, and MEIM 

scores. Next, interaction products between predictors and ethnicity (being ONENA) were entered. The 

moderation effect of ethnic background on the relationship between predictors and self-esteem was 

determined using the PROCESS macro (release 3.4.1). Ethnicity was the moderator, self-esteem was the 

dependent variable, and predictors were the independent variables in these analyses. Other variables or 

predictors not used in the models were entered in the model as covariates.  

Results 

Table S1 shows the overall characteristics of the sample as a function of ethnic background. 

Preliminary analyses indicated significant ethnic differences in SES and area of residence. No differences in 

self-esteem and ethnic identity were found between Polynesian and Melanesian adolescents (p = .530 and p 

= .348, respectively). However, Polynesian and Melanesian adolescents had significantly lower self-esteem 

scores and greater ethnic identity than European/White adolescents (p < .01). Moreover, Polynesian and 

Melanesian adolescents were more likely to be overweight than European/White adolescents (Table S3) and 

had significantly higher values on all anthropometrics indicators of overweight (i.e., higher BMI, BMI-z, 

S4SF, and WHtR). BDS and absolute BDS were significantly higher in Polynesian adolescents than in 

European/White and Melanesian adolescents. Sociodemographic data did not differ significantly between 

the girls and boys, with the exception of ethnic identity (see Table S2). 

Pearson correlations were calculated between self-esteem, the three anthropometrics parameters used 

to assess overweight (BMI-z, WHtR, and S4SF), and BDS (Table 1). All anthropometrics indices showed 

significant and strong correlations with BDS. A negative correlation was found between all anthropometric 
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parameters and self-esteem. Absolute BDS was also negatively correlated with self-esteem. We chose to use 

BMI-z as a proxy for weight status in further analyses because this was the anthropometric parameter with 

the strongest relationship with self-esteem in our dataset. However, because BMI may reflect equivalently 

higher body fat or higher muscle mass, we also computed sensitivity analysis using WHtR as a proxy of 

weight status.  

Table 1: Pearson’s correlation coefficient (r) between self-esteem, anthropometrics indicators 

of overweight, and body dissatisfaction.  

 1 2 3 4 5 5’ 

(1) Self-esteem  -.15** -.15** -.14** -.06 -.10** 

(2) BMI-z (IOTF ref.)   .86** .78** .59** .29** 

(3) WHTR    .86** .54** .35** 

(4) S4SF     .51** .35** 

(5) BDS      .50** 

(5’) Absolute BDS       

**p < .01; S4SF: sum of the four skinfold thicknesses; BDS: Body dissatisfaction score; WHtR: Waist-to-height 

ratio 

Figure S3 shows the relationship between BMI-z and BDS among ethnic groups. While R² values 

were improved when quadratic models were selected instead of linear models, this was not the case when 

cubic models were selected; thus, we settled on a quadratic model. Results showed comparable slopes even 

if European/White adolescents seem to have higher BDS with higher BMI-z and lower BDS with lower 

BMI-z when compared with Melanesian and Polynesian adolescents. Figure 1 used absolute BDS and 

showed clear U-curves, with the lowest and highest BMI-z scores associated with higher BDS. Resolution of 

the quadratic equations indicated that the lowest BDS value (1.80) was obtain for a BMI-z value of -.46 in 

the European/White adolescents’ subgroup. For Melanesian adolescents, the lowest BDS value (1.65) was 

obtained for a BMI-z of .13, and for Polynesian adolescents the lowest absolute BDS value (1.84) was 

obtained for a BMI-z of .33. Multiple linear regression using absolute BDS as the dependant variable and 

socio-demographics (SES, urbanicity, gender, area and ethnicity) as independent variables confirmed a 
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lower absolute BDS for Melanesian adolescents (B = -.75, p = .004) when compared with European/White 

adolescents (Table S4).  

 

 

Table 2 presents the results of linear models analyses for the total sample and within ethnic groups. 

For the total sample, lower self-esteem was significantly associated with ethnicity (being Polynesian or 

Melanesian), lower ethnic identity, higher BMI-z, lower absolute BDS, and rurality. In European/White 

adolescents, the regression was significant, with higher self-esteem being significantly associated with lower 

BMI-z, lower absolute BDS, greater ethnic identity, being male, and living in urban versus rural areas. In 

Melanesian adolescents, the regression was likewise significant, with higher self-esteem significantly 

associated with greater ethnic identity, while in Polynesian adolescents, higher self-esteem was significantly 

associated with older age only. Similar results were obtained in a sensitivity analysis using WHtR instead of 

BMI-z as an indicator of weight status (Table S5), even if in this case a negative association was found 

between self-esteem and WHtR in Melanesian adolescents. Because of the difference found within ethnic 

groups, notably concerning the impact of BMI-z and BDS, we analyzed the data using hierarchical linear 

regressions to look for moderation effects of ethnicity on predictors of self-esteem.    
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Table 2: Linear Regression Models Examining Predictors of Self-Esteem among ethnic group 
 

Whole sample 

(N = 894) 

European 

(N = 368) 

Melanesian 

(N = 429) 

Polynesian 

(N=97) 

R² (Adj. R²) .12 (.11) .11 (.09) .11 (.09) .19 (.11) 

F F(10, 894) = 12.05 

p< .001 

F(8, 368) = 5.61 

p < .001 

F(8, 428) = 6.31 

p<.001 

F(8, 97) = 2.53 

p=.016 

Variable B β p B β p B β  p B β  p 

Polynesian# -.194 -.109 .004          

Melanesian# -.272 -.245 <.001          

Urbanicity$ -.086 -.076 .049 .190 .166 .002 .001 .001 .988 .075 .076 .505 

Age .027 .060 .058 -.019 -.043 .399 .039 .086 .067 .083 .222 .025 

Low SES£ .027 .024 .557 .067 .058 .290 -.033 -.025 .692 .099 .099 .452 

Mid SES£ -.047 -.029 .422 .040 .028 .598 -.163 -.092 .135 -.115 -.089 .506 

Gender† .057 .051 .110 .115 .108 .034 .004 .004 .939 -.086 -.095 .348 

MEIM score .210 .216 <.001 .101 .114 .025 .326 .302 <.001 .171 .194 .064 

BMI-z -.038 -.081 .025 -.063 -.130 .015 -.026 -.050 .300 .012 .027 .797 

Absolute BDS -.014 -.076 .023 -.029 -.165 .002 .002 .009 .854 -.019 -.141 .181 

Reference is: † Girls; $ rural area; £ Low SES, #European 
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Table 3: Hierarchical multiple linear regression models for self-esteem score using BMI z score as a proxy of weight status 

 Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 

Variable B  B  B  B  B  B  B  

Ethnicity (being ONENA) -.257 -.228*** -.306 -.271*** -.965 -.856*** -.1.060 -.940*** -.979 -.868*** -1.912 -1.696*** -1.912 -1.697*** 

Urbanicity .093 .082* .086 .075* .081 .071 .180 .158** .178 .156** .193 .169*** .188 .165** 

Age .026 .058 .028 .061 .024 .053 .021 .046 .019 .042 -.024 -.052 -.018 -.040 

Low SES .026 .023 .032 .028 .037 .033 .043 .038 .043 .039 .047 .042 .052 .047 

Mid SES -.047 -.029 -.049 -.030 -.047 -.029 -.034 -.021 -.038 -.024 -.035 -.022 -.032 -.020 

Gender (being male) .056 .051 .060 .054 .059 .053 .057 .051 .119 .107* .125 .113* .121 .109* 

MEIM score .212 .219*** .210 .216*** .099 .102* .106 .109* .112 .115** .109 .112* .101 .104* 

BMI-z -.034 -.073* -.084 -.179*** -.083 -.175*** -.077 -.164** -.079 -.168** -.074 -.158** -.064 -.156** 

Absolute BDS -.014 -.074* -.014 -.077* -.015 -.081* -.014 -.078* -.014 -.077* -.013 -.072* -.029 -.136* 

BMI-z x Ethnicity   .085 .149** .080 .141* .075 .132* .077 .136* .070 .123* .051 .089 

MEIM x Ethnicity     .214 .630*** .206 .607*** .197 .582** .195 .575** .204 .602*** 

Urbanicity x Ethnicity       .202 .182* .199 .179* .207 .186* .204 .184* 

Gender x Ethnicity         -.104 -.085 -.105 -.086 -.100 -.082 

Age x Ethnicity           .072 .850* .065 .772* 

ABD x Ethnicity             .026 .124* 

R² (Adj. R²) .119 (.110) .126 (.116) .137 (.127) .143 (.131) .145 (.132) .151 (.137) .155 (.140) 

ΔF 13.31*** 6.88 ** 11.45*** 5.64* 2.13 5.99* 4.34* 
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Table 3 presents the results of a hierarchical linear model analysis. In a first step using no interaction terms, the 

regression was significant, F(8, 894) = 14.29, p < .001, Adj. R2 = .106, with higher BMI-z significantly associated 

with lower self-esteem even after controlling for other indices (urbanicity, ethnicity, MEIM scores, age, and SES). 

Moreover, lower self-esteem was significantly associated with being ONENA and living in rural versus urban areas, while 

higher self-esteem was associated with stronger ethnic identity. Age, gender, and SES were not significantly associated 

with self-esteem in this model. To examine whether ethnicity moderated the relationship between predictors and 

self-esteem, interaction terms between being ONENA and predictors (BMI-z, urbanicity, MEIM scores, 

gender, and age) were added in the model one by one in Steps 2 to step 7. We obtained a significant increase 

of the F-value showing conditional effects of BMI-z (p = .009), ethnic identity (p = .001), urbanicity (p = 

.018), age (p = .015), and absolute BDS (p = .038), but not gender (p = .145). Similar results were obtained 

using WHtR as proxy of weight status (Table S6). 

We then computed moderation models to better examine how ethnicity moderates the relationship 

between predictors and self-esteem. The outcome variable was self-esteem, the moderator was ethnicity, and 

the predictors were BMI-z, urbanicity, ethnic identity, age, and BDS. Other variables (SES, gender) and 

predictors not tested in moderation models were added as covariates. For BMI-z, the conditional effect was 

significant for European/White adolescents (b = -.84, p = .001), but not for Melanesian and Polynesian 

adolescents (p = .720 and p = .726, respectively), showing lower self-esteem with higher BMI-z in 

European/White adolescents only. Similar results were obtained using WHtR as a proxy of weight status 

instead of BMI-z (Figure S4).  

For BDS, the conditional effect was significant for European/White adolescents (b = -.0343, p < 

.001), but not for Melanesian (b = .003, p = .720) or Polynesian adolescents (b = -.014, p = .372), showing 

lower self-esteem with higher BDS for European/White adolescents only (Figure 2).  
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For ethnic identity scores, the conditional effect was significant for European/White (b = .097, p = 

.035), Melanesian (b = .331, p <.001), and Polynesian (b = .239, p = .020) adolescents, showing higher self-

esteem with greater ethnic identity (Figure S5). For urbanicity, the conditional effect was significant for 

European/White adolescents (b = .203, p <.001), but not for Melanesian (b = -.002, p = .977) or Polynesian 

(b = -.139, p = .233) adolescents, showing higher self-esteem for European adolescents in urban areas 

(Figure S6). For age, the conditional effect was significant for Melanesian adolescents (b = .052, p = .011) 

and Polynesian adolescents (b = .085, p = .050), but not for European/White (b = -.017, p = .465) 

adolescents, showing higher self-esteem for older ONENA adolescents (Figure S7).  

 

Discussion 

This study of New Caledonian adolescents showed that self-esteem was significantly lower and the 

prevalence of overweight significantly higher in Melanesian and Polynesian adolescents compared to 

adolescents of European/White ancestry. However, lower self-esteem was, perhaps surprisingly, correlated 

with BMI-z and BDS only in adolescents of European/White origin, showing divergent findings within 

ethnic groups. Moreover, moderation effects of ethnicity were found for all the other predictors found to be 

correlated with self-esteem in our sample, namely age, urbanicity, and ethnic identity.  

Our finding of ethnic differences in self-esteem is consistent with those of a small handful of other 

studies that have examined ethnic differences in adolescents from the Pacific region. For example, Ward39 

reported that Māori (Polynesian) participants had significantly lower self-esteem than adolescents of 

European/White origin, whereas studies of Fijian young adults have shown that indigenous Fijians 

(Melanesians) have significantly lower self-esteem than Indo-Fijians.40 Self-esteem may be relatively 

attenuated in more collectivist cultures.18 To the extent that ONENA adolescents adopt collectivist lifestyles, 

this may help explain their relatively lower self-esteem scores. That is, for these groups, individual self-

esteem and self-schemas more generally may be more centrally adapted to group rather than individual 

image.27 Self-esteem may also be relatively deflated in these groups because of cultural norms of humility 

and self-effacement.39  
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However, it is important to note that the present findings stand in contrast to findings in the broader 

self-esteem literature suggesting that majority ethnic group members tend to have significantly higher self-

esteem than minority group members.6 While Polynesian adolescents were clearly a minority group 

(numerically) in New Caledonia, this is not the case for Melanesian adolescents. One way of reconciling this 

discrepancy is by considering the lived experience of adolescents in different social contexts.40 Specifically, 

in the context of New Caledonia, although Melanesian adolescents are larger in numerical number, their 

macro-level lived experiences still resemble that of a minority group. Indeed, as Anderson writes,20 the 

social contract in New Caledonia means that Melanesians can be considered a marginalized group, which 

has contributed to a sense of political, demographic, and economic alienation. This, in turn, may help to 

explain why Melanesian adolescents have significantly lower self-esteem than European/White adolescents 

in New Caledonia.  

We also found that the impact of weight status (BMI-z or WHtR) and BDS on self-esteem differed 

between ONENA and European/White adolescents. While higher weight status and greater BDS were 

associated with lower self-esteem in European/Whire adolescents, mirroring a trend found by others,9 this 

was not the case for ONENA adolescents. This was despite European/White and ONENA adolescents being 

similar in terms BDS overall, with higher BDS being found in lower and higher BMI-z ranges irrespective of 

ethnic group. These patterns may be explained by the sociocultural importance of thinness in different social 

identity groups.41 Indeed, this argument is broadly consistent with the literature from WEIRD nations 

indicating that ethnic minority individuals generally have more positive body image than White majority 

counterparts15. Specifically, in the context of New Caledonia, thinness may be more important for 

European/White adolescents, who may possibly accrue cultural capital by attaining or idealizing thin 

appearance ideals. ONENA individuals, on the other hand, may hold more positive valuations of body fat 

(e.g., because body fat is associated with perceived resource security40) or more flexible standards of 

appearance that de-emphasize thinness and instead emphasize body functionality. 

Our analyses also showed that greater urbanicity was significantly associated with higher self-

esteem. However, within-group and moderation analyses indicated that this relationship was significant 

among European/White but not among ONENA adolescents. It is possible that it is reflective of the local 
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social context in which self-esteem develops. For example, it may be that European/White adolescents – 

who are more strongly represented in urban areas in New Caledonia – have more positive social support and 

experience more positive life events in urban areas. For ONENA adolescents, on the other hand, urbanicity 

may be less pertinent to developing and maintaining self-esteem. Another possible explanation for our 

results may be that, in rural areas, European/White adolescents perceive themselves as a minority group. As 

pointed by Umala-Taylor, individuals’ lives are embedded in multiple contexts and divergencies may exist 

between the macro (society) and micro (school) contexts.42 

After the effects of ethnicity were accounted for, the strongest predictor of self-esteem was ethnic 

identity. This finding is consistent with the broader literature demonstrating a similar positive relationship in 

diverse national contexts.19 The most straightforward explanation for these findings is based on social 

identity theory, which suggests that individual self-concepts and self-worth derive from the knowledge that 

one is a member of a particular social identity group. To the extent that the ethnic group is evaluated 

favorably, an individual’s self-esteem may be heightened by belonging to that group. Interestingly, the 

impact of ethnic identity on self-esteem was much higher in ONENA adolescents than European 

adolescents, as demonstrated by the moderation analysis. These results are in line with previous work 

showing that ethnic identity may have a stronger relationship with self-esteem in minority groups.42  

Beyond ethnicity, the present results indicated no significant gender difference in self-esteem. This 

contrasts with the broader self-esteem literature, where adolescent boys tend to have significantly higher 

self-esteem than girls.6 However, it should be noted that the lack of a significant gendered difference in the 

present study was complicated by ethnicity: regression analysis showed an impact of gender in the European 

subgroup, with lower self-esteem associated with being a girl. Viewed this way, our results appear to be 

consistent with the suggestion that a larger gender gap in self-esteem emerges in more individualist 

subpopulations. In contrast, cultural norms of modesty may close the gender gap in more collectivist 

subpopulations, most likely through an attenuation of self-esteem in boys.  

 Moderation analysis showed an impact of age in the ONENA adolescents, with higher self-esteem 

associated with older age. Taking into account that our sample was 10- to 16-years-old, the fact that age had 

no significant impact on self-esteem score in European adolescents is unsurprising and confirms the findings 
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of a meta-analysis by Orth,5 who showed self-esteem stability between 11 and 15 years of age. However, as 

pointed out by Orth,5 this trend reflected only Western countries because few studies were from outside of 

WEIRD contexts.  

Although the present study contributes to knowledge by considering self-esteem in a hitherto 

neglected population, limitations of this study should be noted. First, given the method of recruitment, our 

participants were probably not representative of the broader population of New Caledonian adolescents. 

Second, the data in this study were cross-sectional and thus causal relationships should be interpreted with 

caution. For instance, it is possible that there are complex, bi-directional relationships between some of the 

variables of the study and self-esteem. Likewise, although we selected variables that were based on our 

reading of the available literature, it is possible that other unmeasured constructs play a crucial role in self-

esteem development in New Caledonian adolescents. Future studies may wish to consider such constructs as 

in-group affect and the degree of acculturation as possible factors.  

Conclusion 

The present study contributes to an understanding of the interactions between self-esteem and weight 

status in diverse ethnic groups by considering the case of New Caledonian adolescents. Our findings are 

particularly important as they indicate not only significant ethnic differences in the relationship between 

weight status, BDS, and self-esteem in these adolescents, but also lower self-esteem for those adolescents 

with a Pacific background. Educational intervention to improve body image and self-esteem, as tested 

successfully by O’Dea and Abraham43 in 11-14 years old adolescents, may be useful particularly because 

adolescent self-esteem has important consequences for adolescent well-being and health outcomes. In 

particular, there may be some utility in promoting greater intra-ethnic opportunities to develop ethnic 

identity as a means of developing more positive self-esteem. 
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Figure S1: Flow diagram showing participants assessed for eligibility  
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Figure S2: Venn diagram showing distribution of participants according to the outcome variables. 

Note that minor ethnic groups were clustered in the category “Other” and excluded of the analysis (N=60). 
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Figure S3: Relationship between Body Dissatisfaction Score and BMI-z stratified by ethnicity. 
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Figure S4: Interaction between WHtR and ethnicity on self-esteem score.  
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Figure S5: Interaction between ethnic identity and ethnicity on self-esteem score.  

 
Figure S6: Interaction between urbanicity and ethnicity on self-esteem score.  
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Figure S7: Interaction between age and ethnicity on self-esteem score.  
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Table S1: Sociodemographic characteristics and scores of the participants by ethnicity. 

 

European 

(N =368) 

Melanesian 

(N = 429) 

Polynesian 

(N = 97) 

p* Cramer’s 

V 

N % N % N %   

Gender Boys 196 53.3 214 49.9 49 50.5 .337 .032 

Girls 172 46.7 215 50.1 48 49.5 

SES High 194 52.7 49 11.4 14 14.4 <.001 .340 

Intermediate 61 16.6 49 11.4 14 14.4 

Low 113 30.7 331 77.2 69 71.1 

Area of 

residence 

Urban 252 68.5 60 14.0 30 30.9 <.001 .530 

Rural 116 31.5 369 86.0 67 69.1 

 M SD M SD M SD p** 2 

Age (years) 13.16 1.21 13.28 1.23 13.11 1.22 .276 <.01 

Self-esteem 3.08 0.53 2.80 0.56 2.87 0.46 <.001 .05 

Ethnic identity 2.95 0.60 3.21 0.52 3.30 0.52 <.001 .06 

WHtR 0.46 0.06 0.50 0.07 0.52 0.07 <.001 .10 

S4SF 47.29 31.58 58.16 38.15 82.74 45.83 <.001 .04 

BMI 19.39 4.10 21.83 4.69 24.66 5.38 <.001 .12 

BMI-z (IOTF reference) 0.17 1.11 0.86 1.08 1.54 1.03 <.001 .15 

Body dissatisfaction score .76 3.85 1.14 3.67 2.85 3.85 <.001 .03 

Abs. Body dissatisfaction 2.54 2.99 2.49 2.93 3.36 3.40 .032 <.01 

* using Chi2 ; **using ANOVA 
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Table S2: Sociodemographic characteristics and scores of the participants by gender. 

 

Boys 

(N = 459) 

Girls 

(N = 435) 

p Cramer’s V 

N % N %   

Ethnicity European 196 42.7 172 39.6 .337 .032 

Melanesian 214 46.6 215 49.4 

Polynesian 49 10.7 48 11.0 

SES High 133 29.0 124 28.5 .159 .064 

Intermediate 73 15.9 51 11.7 

Low 253 55.1 260 59.8 

Area of 

residence 

Urban 184 40.1 158 36.3 .247 .039 

Rural 275 59.9 277 63.7 

 M SD M SD p 2 

Age (years) 13.18 1.24 13.24 1.20 .491 <.01 

Self-esteem 2.94 0.58 2.90 0.53 .293 <.01 

Ethnic identity 3.05 0.60 3.17 0.53 .002 .01 

WHtR 0.48 0.07 0.49 0.07 .241 <.01 

S4SF 51.76 38.60 61.21 36.78 <.001 .01 

BMI       

BMI-z (IOTF reference) 0.66 1.20 0.64 1.16 .810 <.01 

Body dissatisfaction score 0.86 3.79 1.49 3.81 .013 <.01 

Abs. Body dissatisfaction 2.58 2.91 2.63 3.13 .769 <.01 
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Table S3: Weight status of New Caledonian adolescents stratified by ethnic background and gender 

*ref: reference, U: underweight, N: normal weight, OV: overweight, OB: obese; **Chi2 comparing ethnic 

subgroup.  

  

Weight status 

according to 

reference 

used* 

European 

N=368 

Melanesian 

N=429 
Polynesian 

N=97 

p**  

Boy 

N=196 

Girl 

N=172 

Boy 

N=214 

Girl 

N=215 

Boy 

N=49 

Girl 

N=48 

 

N % N % N % N % N % N %  

IOTF 

ref. 

U 20 10.2 31 18.0 10 4.7 7 3.3 1 2.0 0 0.0 <.001 

N 146 74.5 113 65.7 135 63.1 122 56.7 18 36.7 21 43.8 

OV 22 11.2 23 13.4 40 18.7 63 29.3 10 20.4 17 35.4 

OB 8 4.1 5 2.9 29 13.6 23 10.7 20 40.8 10 20.8 

French 

ref. 
U 5 2.6 7 4.1 2 0.9 2 0.9 1 2.0 0 0.0 <.001 

N 163 83.2 143 83.1 149 69.6 146 67.9 18 36.7 28 58.3 

OV 28 14.3 22 12.8 63 29.4 67 31.2 30 61.2 20 41.7 

WHO 

ref. 
U 5 2.6 8 4.7 2 0.9 2 0.9 1 2.0 0 0.0 <.001 

N 152 77.6 131 76.2 123 57.5 117 54.4 16 32.7 16 33.3 

OV 27 13.8 24 14.0 47 22.0 64 29.8 7 14.3 21 43.8 

OB 12 6.1 9 5.2 42 19.6 32 14.9 25 51.0 11 22.9 
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Table S4: Linear Regression Models Examining Predictors of absolute body dissatisfaction score 
 

Whole sample 

(N=894) 

R² (R² Adj.) .102 (.094) 

F F (8,894) = 12.54, p<.001 

Variable B β p 

Being Melanesian -.747 -.124 .004 

Being Polynesian -.367 -.038 .316 

Urbanicity$ .026 .004 .915 

Age .195 .079 .014 

Low SES£ .324 .053 .206 

Mid SES£ .688 .079 .032 

Gender (being boy) † -.098 -.016 .612 

BMI-z .775 .302 <.001 

Reference is: † Girls; $ rural area; £ Low SES 
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Table S5: Linear Regression Models Examining Predictors of Self-Esteem among ethnic group 
 

European 

(N=368) 

Melanesian 

(N = 429) 

Polynesian 

(N=97) 

R² (R² Adj.) .107 (.087) .114 (.097) .202 (.128) 

F F (8,368) = 5.38 

p<.001 

F (8,429) = 6.73 F (8,97) = 2.75 

Variable B β p B β  p B β  p 

Urbanicity$ .190 .166 .002 .011 .007 .886 .055 .056 .626 

Age -.022 -.050 .333 .039 .085 .070 .082 .220 .026 

Low SES£ .075 .065 .242 -.037 -.027 .657 .106 .105 .423 

Mid SES£ .042 .030 .576 -.169 -.096 .121 -.102 -.078 .554 

Gender (being male) † .108 .102 .046 -.009 -.008 .856 .084 .092 .358 

MEIM-R score .101 .114 .026 .331 .306 <.001 .176 .200 .056 

WHtR -1.022 -.117 .038 -.792 -.102 .038 .857 .136 .211 

Absolute body 

dissatisfaction 

-.028 -.157 .004 .006 .029 .559 -.025 -.186 .084 

Reference is: † Girls; $ rural area; £ Low SES 
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Table S6: Hierarchical multiple linear regression models for self-esteem score using WHtR as a proxy of weight status 

 Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 

Variable B  B  B  B  B  B  B  

Ethnicity (being ONENA) -.257 -.231*** -.848 -.762*** -1.373 -1.234*** -.1.397 -1.256*** -1.377 -1.238*** -2.171 -1.951*** -1.999 -1.797*** 

Urbanicity .104 .092* .098 .087* .094 .083 .193 .171*** .193 .171*** .204 .181*** .202 .179*** 

Age .025 .056 .026 .058 .024 .052 .020 .045 .019 .043 -.016 -.036 -.012 -.026 

Low SES .028 .025 .042 .038 .047 .042 .052 .046 .052 .046 .053 .048 .056 .050 

Mid SES -.039 -.024 -.036 -.023 -.035 -.022 -.020 -.012 -.023 -.014 -.023 -.015 -.020 -.013 

Gender (being male) .042 .038 .044 .040 .044 .039 .043 .039 .080 .072 .083 .075 .081 .073 

MEIM-R score .222 .229*** .221 .228*** .134 .138** .141 .145*** .144 .149*** .143 .147*** .134 .138** 

WHtR -.539 -.069* -1.365 -.174** --1.335 -.170** -1.192 -.152** -1.201 -.153** -1.136 -.145* -.885 -.113 

ABD -.014 -.075* -.013 -.073* -.014 -.076* -.013 -.073* -.013 -.073* -.013 -.070* -.028 -.154** 

WHtR x Ethnicity   1.229 .567* 1.159 .535* .978 .451 .976 .450 .894 .412 .465 .214 

MEIM-R x Ethnicity     .179 .535** .172 .513** .167 .497** .163 .487** .174 .518** 

Urbanicity x Ethnicity       .217 .196** .217 .195* .222 .200** .224 .202* 

Gender x Ethnicity         .034 .045 .032 .043 .032 .042 

Age x Ethnicity           .064 .768* .058 .700* 

ABD x Ethnicity             .027 .129* 

R²  

(R² Adj) 

.125 

(.116) 

.130 (.120) .138 (.128) .144 (.133) .145 (.133) .150 (.137) .155 (.141) 
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F change 14.92*** 5.33* 8.68** 7.06** .098 5.33* 5.23* 
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Appendix 1 

Because neither Rosenberg’s Self-Esteem Scale [1] nor the Multigroup Ethnic Identity 

Measure [2] have been previously used or validated for use in New Caledonian adolescents, 

we first examined the factor structure of scores on these measures in our dataset. To do so, we 

followed best-practice guidelines [3] and utilised an approach that began with exploratory 

factor analysis (EFA; to determine the most appropriate factorial model for our dataset) 

followed by confirmatory factor analysis (CFA; to test the fit of parent and EFA-derived 

models in our dataset). To ensure adequate sample sizes for both EFA and CFA, the total 

sample was first split using a computer-generated random seed, resulting in one split-half for 

EFA (girls n = 229, boys n = 234) and a second split-half for CFA (girls n = 237, boys n = 

254).  

Exploratory factor analysis. Data (i.e., RSES and MEIM-R scores, respectively) 

from the first split-half subsample were subjected to EFA using the psych package [4] in R (R 

Development Core Team, 2014) separately for girls and boys. Subsample sizes satisfied 

Worthington and Whittaker’s [5] item-communality requirements, as well as assumptions for 

EFA based on item distributions, average item correlations, and item-total correlations [6]. 

Data factorability was assessed using the Kaiser-Meyer-Olkin (KMO) measure of sampling 

adequacy and Bartlett’s test of sphericity. Principal-axis factoring was used for the EFAs as it 

yields results similar to commonly-used maximum likelihood estimation without assuming 

multivariate normality [7, 8]. A quartimax rotation was applied for the RSES data (given the 

expectation of a single, orthogonal factor), whereas a varimax rotation was used for the 

MEIM-R data (given the expectation of correlated, orthogonal factors) [9]. To estimate the 

number of factors to extract and factor structure adequacy, we examined fit statistics [10] (see 

below), supplemented by parallel analysis [11]. Item retention was based on Comrey and 
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Lee’s [12] recommendation that items with “fair” loadings and above (i.e., ≥ .33) should be 

retained. Finally, the degree of factor similarity across women and men was assessed using 

Tucker’s [13] congruence coefficient, with values between .85 and .94 corresponding to fair 

similarity across groups and values ≥ .95 suggesting that factor structures can be considered 

equal across groups [14].  

 Confirmatory factor analysis. Data from the second split-half were subjected to CFA 

using the lavaan [15], semTools [16], and MVN packages [17] with R (R Development Core 

Team, 2014). For the RSES, we tested a 1-factor model as in the parent version [1]  and, if 

discrepant, any models that emerged from the EFAs. For the MEIM, we tested a 2-factor 

model as in the parent version [2] and, if discrepant, any models that emerged from the EFAs. 

For both EFA and CFA, goodness-of-fit was assessed using commonly-used fit indices, 

namely the normed model chi-square (χ²/df; values < 3.0 considered indicative of good fit) 

[18], the Steiger-Lind root mean square error of approximation (RMSEA) and its 90% CI 

(values close to .06 considered to be indicative of good fit and up to .08 indicative of adequate 

fit) [19], the standardised root mean square residual (SRMR; values < .09 indicative of good 

fit) [18], and the Tucker-Lewis index (TLI; values close to or > .95 indicative of good fit) 

[18], and the comparative fit index (CFI; values close to or > .95 indicative of adequate fit) 

[18]. In addition, we also report the Bayesian Information Criterion (BIC), given that this 

estimate provides a useful index for selecting consistently replicable models [20]. The 

Satorra-Bentler [21] was applied to fit indices for CFA; corrections to fit indices were not 

required for the EFAs as EFA is robust to violations of univariate and multivariate normality 

[22]. 

 Multi-group invariance. To examine sex invariance of RSES and MEIM-R scores, 

we conducted multi-group CFA [23] using data from the second split-half sample. 
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Measurement invariance was assessed at the configural, metric, and scalar levels. Configural 

invariance implies that the latent RSES or MEIM-R variable(s) and the pattern of loadings of 

the latent variable on indicators are similar across sex (i.e., the unconstrained latent model 

should fit the data well in both groups). Metric invariance implies that the magnitude of the 

loadings is similar across sex. This is tested by comparing two nested models consisting of a 

baseline model and an invariance model. Because the Δχ² statistic is overly stringent criterion 

invariance [24], we used ΔCFI < .01 as an indicator of metric invariance [25]. Lastly, scalar 

invariance implies that both the item loadings and item intercepts are similar across sex and is 

examined using the same nested-model comparison strategy as with metric invariance [23]. 

For scalar invariance, Chen [23] suggested that invariance is supported when ΔCFI < .01 and 

ΔRMSEA < .015 or ΔSRMR < .030, although other scholars suggest that ΔCFI < .01 is 

sufficient [25].  

Further analyses. The internal consistency of scores in both split-half subsamples 

was assessed using McDonald’s ω and its associated 95% CI, with values greater than .70 

reflecting adequate internal reliability [26]. In the CFA portion of the dataset, evidence of 

convergent validity was assessed using the Fornell-Larcker criterion [27], with average 

variance extracted (AVE) values of ≥ .50 considered adequate [28] and meaning that a latent 

variable is able to explain more than half of the variance of its indicators on average. 

Results 

Rosenberg’s Self-Esteem Scale 

 Exploratory factor analysis. For the female subsample from the first split-half of 

participants (n = 229), Bartlett’s test of sphericity, χ2(45) = 447.99, p < .001, and the KMO 

measure of sampling adequacy, KMO = .76, indicated that the RSES items had tolerable 

common variance for factor analysis. Parallel analysis indicated that two factors from the 
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actual data had λ greater than the criterion λ generated from the random data (i.e., λ1 3.10 > 

1.34, λ2 1.50 > 1.24). A third factor derived from the actual data had an λ that was lower than 

the corresponding criterion λ generated from the random data (i.e., λ3 1.05 < 1.13). As such, 

we first examined a 2-factor model, which explained 54.01% of the common variance. The fit 

indices for this model were adequate for some indices, but less-than-ideal for others, χ2(26) = 

57.21, p < .001, CFI = .923, TLI = .865, RMSEA = .072 (90% CI = .047, .098), SRMR = .05, 

BIC = -84.07. As reported in Supplementary Table A1, all 10 items had minimally “fair” 

factor loadings based on Comrey and Lee’s [12] standards. However, Item #3 cross-loaded 

onto both factors and was, therefore, eliminated from the model. In this subsample, internal 

consistency for the first factor was adequate, with ω = .71 (95% CI = .62, .77), but internal 

consistency for the second factor was less-than-adequate, with ω = .63 (95% CI = .54, .69). 

Therefore, we concluded that RSES scores reduce to a single, internally consistent factor, 

comprised of Items #1, 2, 4, 6, and 7.  

For the male subsample from the first split-half of participants (n = 234), Bartlett’s test 

of sphericity, χ2(45) = 417.82, p < .001, and the KMO measure of sampling adequacy, KMO 

= .76, indicated that the RSES items had passable common variance for factor analysis. The 

results of the EFA revealed two factors with λ > 1.0, and parallel analysis indicated that both 

factors should be extracted (i.e., λ1 2.99 > 1.33, λ2 1.54 > 1.23). As such, we retained two 

factors, which explained 52.2% of the common variance. The fix indices for this model were 

adequate: χ2(26) = 43.54, p = .017, CFI = .953, TLI = .918, RMSEA = .054 (90% CI = .023, 

.081), BIC = -98.30. As reported in Supplementary Table A1, all 10 items had minimally 

“fair” factor loadings based on Comrey and Lee’s [12] standards. However, Item #3 cross-

loaded onto both factors and was, therefore, eliminated from the model. In this subsample, 

internal consistency for the first factor was adequate, with ω = .70 (95% CI = .59, .75), but 
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internal consistency for the second factor was less-than-adequate, with ω = .66 (95% CI = .58, 

.72). Therefore, we concluded that RSES scores reduce to a single, internally consistent 

factor, comprised of Items #1, 2, 4, 6, and 7. 

Tucker’s congruence coefficients for the EFA-derived models with girls and boys was 

.99 for the first factor and .98 for the second factor, suggestive of factor-structure similarity. 

In summary, the EFAs with both girls and boys suggested that a single factor consisting of 5 

RSES items should be extracted and retained. As such, we next tested the fit of this 1-factor 

model using CFA in the second split-half sample. 

Confirmatory factor analysis. We computed CFAs with the data from the second 

split-half sample (n = 491). Assessment of the data for normality indicated that they were 

neither univariate (Shapiro-Wilks p < .001) nor multivariate normal (Mardia’s skewness = 

479.24, p < .001, Mardia’s kurtosis = 9.72, p < .001), so parameter estimates were obtained 

using the robust maximum likelihood method with the Satorra-Bentler correction [21]. We 

first examined the fit of the 5-item, EFA-derived model. Fit indices were all less-than-ideal, 

SBχ²(5) = 36.25, SBχ²normed = 7.25, robust RMSEA = .131 (90% CI = .093, .173), SRMR = 

.055, robust CFI = .898, robust TLI = .797, BIC = 5726.13. Therefore, suggested modification 

indices were considered to improve model fit. Specifically, modification indices were 

consulted to free error covariances between Items #6 and 7 (MI = 50.46), which resulted in 

significantly improved model fit, χ²(1) = 45.61, p <.001. With this modification, all fit indices 

were within acceptable limits: SBχ²(4) = 2.68, SBχ²normed = 0.67, robust RMSEA = .001 

(90% CI = .000-.065), SRMR = .013, robust CFI = .999, robust TLI = .999, BIC = 5718.46. 

In this subsample, ω was .71 (95% CI = .66, .75). However, the convergent validity for this 

model was less-than-adequate, as AVE = .31. The standardised estimates of factor loadings 

were all adequate (|.46|-|.76|). 
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We also examined the fit of the 10-item, 1-dimensional parent model. Fit indices were all 

less than ideal: SBχ²(35) = 339.99, SBχ²normed = 9.71, robust RMSEA = .145 (90% CI = 

.132, .160), SRMR = .112, robust CFI = .600, robust TLI = .486, BIC = 12575.08. Therefore, 

suggested modification indices were considered to improve model fit. Specifically, 

modification indices were consulted to successively free error covariances between Items #6 

and 7 (MI = 87.87, χ²(1) = 97.10, p <.001), Items #2 and 4 (MI = 64.00), χ²(1) = 68.05, p 

<.001), and Items #1 and 2 (MI = 44.47, χ²(1) = 48.91, p <.001). However, despite the 

modifications, most fit indices remained outside of acceptable limits: SBχ²(32) = 162.17, 

SBχ²normed = 5.07, robust RMSEA = .099 (90% CI = .084-.114), SRMR = .094, robust CFI 

= .831, robust TLI = .762, BIC = 12379.61. Therefore, we elected to use the EFA-derived 

model for all further analyses. 

Sex invariance. Using the second split-half sample, we tested for sex invariance based 

on the EFA-derived model of RSES scores. As reported in Supplementary Table A2, scalar 

invariance was supported.  

Multigroup Ethnic Identity Measure-Revised 

 Exploratory factor analysis. For the female subsample from the first split-half of 

participants (n = 229), Bartlett’s test of sphericity, χ2(15) = 259.09, p < .001, and the KMO 

measure of sampling adequacy, KMO = .74, indicated that the MEIM-R items had tolerable 

common variance for factor analysis. Parallel analysis indicated that one factor the actual data 

had λ greater than the criterion λ generated from the random data (i.e., λ1 2.57 > 1.21). A 

second factor derived from the actual data had an λ that was lower than the corresponding 

criterion λ generated from the random data (i.e., λ2 1.01 < 1.11). As such, we retained one 

factor, which explained 38.01% of the common variance. The fit indices for this model were 

as follows: χ2(9) = 38.03, p < .001, CFI = .881, TLI = .801, RMSEA = .119 (90% CI = .081, 
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.159), SRMR = .07, BIC = -10.87. As reported in Supplementary Table A3, all 6 items had 

minimally “fair” factor loadings based on Comrey and Lee’s [12] standards. In this 

subsample, internal consistency for the total score computed with all 6 items was adequate, 

with ω = .74 (95% CI = .66, .80).   

For the male subsample from the first split-half of participants (n = 234), Bartlett’s test 

of sphericity, χ2(15) = 320.74, p < .001, and the KMO measure of sampling adequacy, KMO 

= .80, indicated that the MEIM-R items had passable common variance for factor analysis. 

The results of the EFA revealed one factor with λ > 1.0, and this was higher than the 

corresponding criterion λ generated from the random data (i.e., λ1 2.83 > 1.20). As such, we 

retained one factor, which explained 37.0% of the common variance. The fix indices for this 

model were adequate for some indices, but less-than-ideal for others: χ2(9) = 31.60, p < .001, 

CFI = .926, TLI = .876, RMSEA = .104 (90% CI = .066, .144), BIC = -17.49. As reported in 

Supplementary Table A3, all 6 items had minimally “fair” factor loadings based on Comrey 

and Lee’s (1992) standards. In this subsample, internal consistency for the total score 

comprising all 6 items was adequate, with ω = .77 (95% CI = .71, .82). 

Tucker’s congruence coefficients for the EFA-derived models with girls and boys was 

.99, suggestive of factor-structure similarity. In summary, the EFAs with both girls and boys 

suggested that a single factor consisting of all 6 MEIM-R items should be extracted. As such, 

we next tested the fit of this 1-factor model using CFA in the second split-half sample. 

Confirmatory factor analysis. We computed CFAs with the data from the second 

split-half sample (n = 491). Assessment of the data for normality indicated that they were 

neither univariate (Shapiro-Wilks p < .001) nor multivariate normal (Mardia’s skewness = 

479.24, p < .001, Mardia’s kurtosis = 9.72, p < .001), so parameter estimates were obtained 

using the robust maximum likelihood method with the Satorra-Bentler correction [21]. We 
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first examined the fit of the 1-factor, EFA-derived model. Fit indices were: SBχ²(9) = 41.71, 

SBχ²normed = 4.63, robust RMSEA = .092 (90% CI = .065, .121), SRMR = .055, robust CFI = 

.891, robust TLI = .818, BIC = 7264.74. As some indices were less-than-ideal, suggested 

modification indices were considered to improve model fit. Specifically, modification indices 

were consulted to successively free error covariances between Items #2 and 3 (MI = 18.78, 

χ²(1) = 18.82, p <.001), and Items #2 and 6 (MI = 13.54, χ²(1) = 18.82, p <.001) which 

resulted in significantly improved model fit: SBχ²(7) = 13.80, SBχ²normed = 1.97, robust 

RMSEA = .046 (90% CI = .002, .082), SRMR = .030, robust CFI = .978, robust TLI = .954, 

BIC = 7244.77. In this subsample, ω was .66 (95% CI = .60, .71) and the convergent validity 

for this model was less-than-adequate, as AVE = .24. The standardised estimates of factor 

loadings were all adequate (|.48|-|.52|). 

We also examined the fit of the 2-factor parent model. Fit indices were all within 

acceptable limits: SBχ²(8) = 15.70, SBχ²normed = 1.96, robust RMSEA = .047 (90% CI = 

.005, .081), SRMR = .033, robust CFI = .975, robust TLI = .953, BIC = 7241.07. The 

standardised estimates of factor loadings were all adequate (|.49|-|.63|). However, the 

convergent validity for this model was less-than-adequate, as AVE values for Commitment 

and Exploration were .32 and .31, respectively. These results suggest that both the 1- and 2-

factor models were comparable in terms of fit, but because the EFA pointed to a single factor, 

we elected to use this in our analyses.  

Sex invariance. Using the second split-half sample, we tested for gender invariance 

based on the EFA-derived model of RSES scores. As reported in Supplementary Table A4, 

scalar invariance was supported.  
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Supplementary Table A1 

Rosenberg Self-Esteem Scale (RSES) Item-Factor Loadings for Participants from the First 

Split-Half Subsample. 

RSES items Girls Boys 

 F1 F2 F1 F2 

Item 1 .53 -.09 .56 -.11 

Item 2 .57 -.14 .50 -.08 

Item 3 -.43 .48 -.33 .48 

Item 4 .50 -.18 .45 -.12 

Item 5 -.02 .33 -.18 .38 

Item 6 .63 -.15 .56 -.24 

Item 7 .54 -.17 .55 -.17 

Item 8 .07 .33 .10 .36 

Item 9 -.11 .63 -.17 .69 

Item 10 -.20 .77 -.05 .77 
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Supplementary Table A2 

Measurement Invariance Across Sex for the Rosenberg Self-Esteem Scale 

 

Note. 

N = 

491; 

CFI 

= comparative fit index; RMSEA = Steiger-Lind root mean square error of approximation; SRMR = 

standardised root mean square residual; SB = Satorra-Bentler. 

  

Model SBχ² df Robust 

CFI 

Robust 

RMSEA 

SRMR Model 

Comparison 

ΔSBχ² Δdf p ΔRobust 

CFI 

ΔRobust 

RMSEA 

ΔSRMR 

Configural 56.92 10 .914 .099 .044        

Metric 61.45 14 .917 .096 .045 Configural vs 

metric 

4.53 4 .782 .003 .003 .001 

Scalar 74.50 18 .907 .090 .050 Metric vs scalar 13.05 4 .018 .010 .006 .005 
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Supplementary Table A3.  

Multigroup Ethnic Identity Measure-Revised (MEIM-R) Item-Factor Loadings for Participants from the 

First Split-Half Subsample. 

MEIM-R items Girls Boys 

Item 1 .65 .59 

Item 2 .42 .63 

Item 3 .48 .60 

Item 4 .57 .59 

Item 5 .55 .52 

Item 6 .67 .70 
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Supplementary Table A4 

Measurement Invariance Across Sex for the Multigroup Ethnic Identity Measure-Revised  

 

Note. N = 491; CFI = comparative fit index; RMSEA = Steiger-Lind root mean square error of 

approximation; SRMR = standardised root mean square residual; SB = Satorra-Bentler. 

 

Model SBχ² df Robust 

CFI 

Robust 

RMSEA 

SRMR Model 

Comparison 

ΔSBχ² Δdf p ΔRobust 

CFI 

ΔRobust 

RMSEA 

ΔSRMR 

Configural 85.73 18 .907 .099 .047        

 

 

  

Metric 95.53 23 .903 .089 .053 Configural vs 

metric 

9.80 5 .144 .004 .010 .006 

Scalar 115.25 28 .887 .087 .058 Metric vs 

scalar 

19.72 5 .002 .016 .002 .005 

Partial scalar 

(Item #5) 

103.11 27 .901 .083 .054 Metric vs 

partial scalar 

7.58 4 .209 .002 .006 .004 
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