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Measurement invariance of the Phubbing Scale across 20 countries 

 

Abstract 

Mobile phone addiction is a robust phenomenon observed throughout the world. The social 

aspect of mobile phone use is crucial; therefore, phubbing is a part of the mobile phone 

addiction phenomenon. Phubbing is defined as ignoring an interlocutor by glancing at one's 

mobile phone during a face-to-face conversation. The main aim of this study was to 

investigate how the Phubbing Scale (containing 10 items) might vary across countries, and 

between genders. Data were collected in 20 countries: Belarus, Brazil, China, Croatia, 

Ecuador, India, Israel, Italy, Netherlands, Pakistan, Poland, Portugal, Serbia, Slovakia, 

Slovenia, Spain, Turkey, UK, Ukraine, and USA. The mean age across the sample (N = 7,696, 

65.8% women, 34.2% men) was 25.32 years (SD = 9.50). The cross-cultural invariance of the 

scale was investigated using multigroup confirmatory factor analyses (MGCFA) as well as the 

invariance analyses. Additionally, data from each country was assessed individually via the 

confirmatory factor analyses (CFAs) for evaluating the factorial structure of the questionnaire. 

We obtained two factors, based on only 8 of the items: 1) communication disturbances and 2) 

phone obsession. Phubbing Scale containing 8 items obtained metric invariance across 18 

countries as well as scalar invariance across genders.  

Keywords: phubbing, mobile phone addiction, invariance, countries, gender 
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Introduction 

In recent years, mobile phones connected to the Internet have become an integral part 

of people’s lives. Mobile phone use has grown since its inception and is expected to increase 

steadily (Statista, 2019). Smartphone use on one hand brings us closer to others, but on the 

other hand it makes us feel alienated, which can be called the present-absent paradox (alone 

together) (David & Roberts, 2017). Recently, the research literature has focused on a new 

phenomenon, called phubbing (Karadağ et al., 2015; Roberts & David, 2016; Benvenuti et al., 

2019). The word “phubbing” is an amalgamation of two other words: “phone” and 

“snubbing.” Phubbing is defined as ignoring an interlocutor by glancing at one's mobile phone 

during a face-to-face conversation (Karadağ et al., 2015; Vanden Abeele, Hendrickson, 

Pollmann, & Ling, 2019). A body of studies indicated that phubbing is strongly related to 

mobile phone addiction (e.g., Ivanova et al., 2020; Xie et al., 2019). Moreover, Karadağ (et 

al., 2015) claims that phubbing is a sum of different addictions e.g., mobile phone addiction 

and social networking sites addiction. Research has revealed some gender differences in 

individuals' reasons for phubbing. For women, phubbing was related to a particular aspect of 

mobile phone use, namely its social element (SMS, and social media), whereas for men, it 

was associated with entertainment and informative aspects of mobile phone use (Internet 

browsing and online gaming) (Karadağ et al., 2015). The studies indicated that phubbing is 

related to loneliness, low self-esteem, low life satisfaction as well as Facebook intrusion 

(Błachnio & Przepiorka, 2019; Blanca & Bendayan, 2018), anxiety and worry (Karadağ et al., 

2015), poor quality and low satisfaction with romantic relationships (Roberts & David, 2016; 

Krasnova, Abramova, Notter, & Baumann, 2016) stress and depression (Davey et al., 2018), 

and boredom (Al-Saggaf et al., 2019). Phubbing is viewed as impolite that can have relational 

impact such as expectancy violations, ostracism, and attentional conflicts (Vanden Abeele, 

2019, Vanden Abeele et al., 2016).   
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Phubbing can be related to mobile phone addiction and other behavioural addictions 

(Karadağ et al., 2015; Chotpitayasunondh & Douglas, 2016). Mobile phone addiction is 

defined as a social disorder and phobia connected with strong dependency on communication 

through virtual environments (Han, Kim, & Kim, 2017). The use of phones in many aspects 

of life has led to the emergence of the concept of problematic mobile phone use. Problematic 

mobile phone use can also be defined as a behavioural addiction (Takao et al., 2009) (Hao et 

al., 2019) (Haug et al., 2015) and in the literature is also called a nomophobia (Han et al., 

2017), or smartphone addiction (Haug et al., 2015). It is a social disorder and phobia related 

to a strong dependency on communication through virtual environments (Han et al., 2017). It 

is also related to lack of impulse control that doesn’t include intoxication (Hao et al., 2019). 

Lin et al. (2015) created twelve diagnostic criteria for smartphone addiction (e.g., 

preoccupation with smartphone use, tolerance, lack of time control in usage, physical and 

psychological effects  of relying on a smartphone, deteriorating social relationships because of 

a smartphone use).  

 

Aim of the study 

The goal of this study was to provide evidence for measurement invariance across 

countries and for gender of the Phubbing Scale in samples from different countries. Phubbing 

Scale was primarily developed in a Turkish study by Karadağ et al. (2015). It was originally 

modelled in two dimensions based on classical conditioning theory. Further, the scale was 

developed based on the dimensions from the modelling and the data obtained from focus 

group interviews. After performing factor analysis, it was determined that both, the theoretical 

and data-focused approach of the draft scale, confirmed each other.  

We hypothesised that the meaning and structure of all the scale items were similar in 

all countries where data was gathered. That would indicate the factor validity of scale, which 
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in turn would allow for future performance of multilevel modelling analyses. Our main 

emphasis was the measurement invariance, because it points towards the comparability factor 

when considering different countries. Phubbing Scale is of interest to researchers in many 

countries and is translated into various languages, such as Turkish (Çikrikci, et al., 2019; 

Argan, et al., 2019), Spanish (Blanca & Bendayan, 2019), Polish (Błachnio, & Przepiorka, 

2019), Croatian (Brkljačić, et al., 2018), Persian (Zamani, et al., 2020), Indonesian (Latifa, et 

al., 2019), Italian (Guazzini, et al., 2019), and Ukrainian (Ivanova, et al., 2020). There is 

evidence that cultural factors play an important role in behaviors related to new media such as 

Facebook use or addiction (Błachnio et al., 2016; Abbas, Mesch, 2015; Qiu, et al., 2013), 

Internet use or addiction (Błachnio et al., 2017; Błachnio et al., 2019), and social networking 

sites use or addiction (Choi, et al., 2011). Based on our knowledge, the scale has not been 

used for an international comparison, which is an argument for the necessity of investigating 

the invariance of this tool for future research. Gender invariance (the extent to which the 

construct is generalisable) is important from a psychometric point of view; this was tested 

alongside the primary aim of the research, testing cross-cultural equivalence. 

Moreover, it is also an indicator of the similarity of a construct meaning. Three aspects 

of measurement invariance were tested: (1) configural invariance, which implies stability and 

replicability of the construct (as measured by a scale) in the context of cultures; (2) metric 

invariance, which compares the construct between compared groups in terms of correlates and 

predictors; and (3) scalar invariance, which allows possibility of comparing latent means 

across countries (Davidov et al., 2014).  

 

Statistical analyses 

Multigroup confirmatory factor analyses (MGCFA) as well as invariance analyses 

were applied to assess the cross-cultural equivalence of the scale. Those calculations were 
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performed on data collected in 20 countries. Data from each country was assessed 

individually via the confirmatory factor analyses (CFAs), which allowed to evaluate the 

factorial structure of the questionnaire. Two models were tested: a two-factor model and an 

alternative one-factor model. The most frequently used criteria to evaluate the goodness of fit 

model include a comparative fit index (CFI) greater than .90, the root mean square error of 

approximation (RMSEA), and the standardized root-mean-square residual (SRMR) lower 

than .08 (optimally they should be lower than .05). This usually indicates that the model is 

well-fitted  (e.g., Brown, 2015; Hu & Bentler, 1998; Schermelleh-Engel, Moosbrugger, & 

Müller, 2003; Konarski, 2010). On the other hand, if the sample sizes and the df are small, the 

RMSEA may stipulate that the model is not well fitted (Kenny et al., 2015). In light of the 

above, as well as following the suggestions by MacCallum, Browne, & Sugawara (1996), who 

stipulate a mediocre fit with RMSEA between .08 and .10, we decided to apply a more liberal 

criterion of RMSEA < .10. Because of non-normal distribution, we used the MLM (mean-

adjusted maximum likelihood) estimator with robust standard errors to estimate CFA 

parameters in each country and MLR (robust maximum likelihood) estimator in 2-level 

confirmatory factor analysis (Muthén & Muthén, 2015). 

Furthermore, we measured the invariance of the 10-item questionnaire across all the 

countries. Most frequently, MGCFA recognises the three types of measurement invariance 

(configural, metric and scalar). These types of measurement invariance require equal 

parameters across samples. Configural invariance implies an equal number of factor 

indicators and latent variables to be imposed in all countries. Metric invariance (also referred 

to as “weak invariance”) requirement assumes equality in all the country factor loadings. 

Scalar invariance (also referred to as “strong invariance”) takes place if all factor loadings and 

all the intercepts are equal across all countries (Milfont & Fischer, 2010).  
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Mplus was used to calculate a 2-level confirmatory analysis (Muthén & Muthén, 

2015). To compute MGCFA, we applied an R environment software and the R packages 

lavaan (Rosseel, 2012), as well as semTools (Hirschfeld & Von Brachel, 2014). Some 

researchers believe that the number of groups drives relative fit indices (ΔCFI and ΔRMSEA). 

Rutkowski & Svetina (2014) suggest that in the case of data from over 20 countries being 

analysed, certain changes should be adopted as evidence of the lack of invariance. First of all, 

the comparative fit index (ΔCFI) should be equal to or greater than .02. Secondly, the root 

mean square error of approximation (ΔRMSEA) is required to be greater than or equal to .03. 

 

METHOD 

Participants and procedure  

A sample of 7,696 (65.8% women and 34.2% men) mobile phone users took part in 

the study. Data were collected in 20 countries: Belarus, Brazil, China, Croatia, Ecuador, India, 

Israel, Italy, Netherlands, Pakistan, Poland, Portugal, Serbia, Slovakia, Slovenia, Spain, 

Turkey, UK, Ukraine, and USA. The mean age of all the participants was 25.32 years (SD = 

9.50); 77.0% of them were students (15.4% of them worked), 19.6% were employed, 1.9% 

were unemployed, and 1.1% were retired. 

The individuals invited to participate in the study were mobile users. The study was 

conducted in local languages, and back-translation procedures were used. The researchers 

from the relevant countries prepared translations of the methods based on the original English 

version, and each team followed the same guidelines. Snowball sampling was applied in order 

to recruit a large group of respondents varying in terms of socio-demographic characteristics. 

After the electronic version of the questionnaire was prepared, the link to the research site was 
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sent out via the Internet. The participants volunteered to take part in the study and received no 

monetary reward for doing so. They were informed about the anonymity of the study. 

 

Measures 

The Phubbing Scale was used in the study (Karadağ et al., 2015). It consists of 10 items (e.g., 

“My eyes start wandering on my phone when I’m together with others”, “People complain 

about me dealing with my mobile phone”; see Table 1). Participants responded to the items 

using a 5-point scale (from 1 = strongly disagree to 5 = strongly agree). The original version 

of the scale contains two factors: (1) Communication disturbance, which is defined as 

disturbance in a face-to-face communication by dealing with one’s mobile phone, as well as 

(2) Phone obsession, which is defined as constantly needing and desiring own mobile phone 

(Karadağ et al., 2015). Psychometrical values of the original Phubbing Scale are: for 

communication disturbance scale α = .87 and α = .85 for phone obsession scale (Karadağ et 

al., 2015). 

 

Table 1 

Items of Phubbing Scale and within-level standardized factor loadings in pooled international 

samples of 20 countries 

 

 

 

RESULTS 

First, goodness-of-fit was tested for the two-factor of Phubbing Scale structure based on two-

level CFA, with group-mean centering, to control any between-group variability across the 

countries in testing for the validity of factorial structure. We used MLR estimator because of 

an abnormal distribution of items. The two-factor model was poorly fitted to within-level 
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data, as indicated by poor CFI: MLR χ2 (34) = 952.70 (p < .001), CFI = .862, TLI = .817, 

RMSEA = .059, SRMR = .0671. The alternative one-factor model obtained a much worse fit: 

MLR χ2 (20) = 2291.83 (p < .001), CFI = .571, TLI = .400, RMSEA = .121, SRMR = .096. 

Intraclass correlations and within-level standardized factor loadings are presented in Table 1. 

The refined two-factor model (without poorly loaded item 5 and item 10) was well fitted to 

data within-level: MLR χ2 (19) = 347.78 (p < .001), CFI = .938, TLI = .909, RMSEA = .047, 

SRMR = .039. The alternative one-factor eight-item model, once again, obtained a much 

worse fit: MLR χ2 (35) = 2320.32 (p < .001), CFI = .657, TLI = .559, RMSEA = .092, 

SRMR = .083. 

Further, we also calculated CFAs for the 8-item model, descriptive statistics (mean, 

SD) and reliability ( congeneric reliability, Cronbach’s alpha) in every individual country. 

Table 2 illustrates that a two-factor model indicates good fit according to CFI, RMSEA and 

SRMR in nearly all the countries, with two exceptions of Pakistan (CFI = .886) and Serbia 

(RMSEA = 0.134), some of the fit indices were not satisfactory. Moreover, the one-factor 

model obtained unsatisfactory indices in all the 20 countries (see Table 3). Furthermore, as 

Cortina (1993) points out, with the Cronbach’s alpha larger than .65 and a scale smaller than 5 

items, a good internal consistency was observed in all the countries. 

 

Table 2 

Fit indices for the two-factor single sample CFAs, mean values, standard deviations, and 

Cronbach’s alphas in Communication Disturbance and Phone Obsession scales for 20 

countries 

 

 

 

 
1 CFA without considering the levels also indicates a poor fit as well two-factor model (MLR 2 (34) = 

2410.63, CFI = .883, TLI = .845, RMSEA = .095 CI90 [.092; .099], SRMR = .066) as alternative one-

factor model (MLR 2 (35) = 4619.09, CFI = .774, TLI = .710, RMSEA = .130 CI90 [.127; .134], 

SRMR = .079).  
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Table 3 

Fit indices for the one-factor single sample CFAs for 20 countries 

 

 

Lastly, we conducted a three-step measurement invariance test across 18 countries (out of the 

20 countries in total we included those that had a good fit for the two-factor model) and across 

genders. Table 4 contains the global fit coefficients for configural, metric, and scalar 

measurement invariances. The results indicate that both configural and metric invariances 

were observed across all the explored countries according to Rutkowski and Svetina’s (2014) 

liberal cut-off criteria (ΔRMSEA  .03 and ΔCFI  .02). On the other hand, changes in both, 

the comparative fit index and the root mean square error of approximation do not confirm 

scalar (strong) invariance (ΔRMSEA > .03 and ΔCFI > .02). We tried to obtain partial scalar 

invariance, however we did it without success. Therefore, results support the conclusion about 

the weak invariance of the tested scale across countries.  

In addition to the cross-cultural invariance, we also tested the cross-gender invariance, 

which may provide important information about the psychometric properties of the scale for 

future users. The results of MGCFA indicated configural, metric and scalar (full) invariances 

across genders (see Table 4). Moreover, we established residual invariance, which highlights 

the similarity across genders of the total specific variance and error variance. 

 

Table 4 

Measurement invariance of Communication Disturbance and Phone Obsession scales across 

18 countries and genders 

 

 

Communication disturbance is slightly higher among women (Cohen’s d = 0.07, 99% 

CI[0.01; 0.13]), and is not related to age (r(6920) = -.01, 99% CI [–.04; .02]). Phone 
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Obsession is also higher among women (Cohen’s d = 0.27, 99% CI [0.20; 0.33]), and 

correlates poorly with age (r(6920) = -0.10, 99% CI [–.13; –.07]), that is, younger people are 

slightly more likely to exhibit behaviour specific to phone obsession. 
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Discussion 

The main aim of this study was to investigate the measurement invariance of the 

Phubbing Scale consisting of 10 items (Karadağ et al., 2015). We checked invariance across 

18 countries and genders. We also developed a version of the scale that is valid for use in 

different countries and investigating the measurement invariance in samples from different 

countries. We obtained an eight-item questionnaire measuring two factors related to two 

aspects of mobile phone use. The first one is associated with disturbing the communication, 

namely using a mobile phone during a face-to-face contact (Karadağ et al., 2015). The second 

aspect is related to mobile phone dependence and the compulsion to have a phone in sight 

(Karadağ et al., 2015). The two-factor solution seemed to be better than a one-factor 

approach; it can indicate that mobile phone obsession is a separate phenomenon from 

communication disturbance.  

Our results support the metric invariance of the eight-item Phubbing Scale across all 

of the 20 countries. This suggests that we cannot compare means, but we can compare 

correlations between phubbing and other variables across the countries (Milfont & Fischer, 

2010). However, it should be noted that scalar invariance is difficult to achieve, as researchers 

often mention (Laguna et al., 2017; Zemojtel-Piotrowska et al., 2018; Gallardo-Pujol et al., 

2019). We, however, have established full scalar (strong) invariance across genders. This 

indicates that the Phubbing Scale scores can be meaningfully compared across genders and 

predictors; the outcomes of phubbing can be added to the model and the resulting effects can 

be compared across genders (Milfont & Fischer, 2010; Van de Vijver et al., 1997).  

 It should be noted that items 5th and 10th were removed due to a poor correlation 

with the other items in the scale, resulting in poor loadings and unsatisfactory fit indexes. The 

average linear correlation between the full and abbreviated versions for: Scale 1 
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Communication disturbances is .95 (min = .92, max = .98); Scale 2 Phone Obsession is .95 

(min = .93, max = .98). Owing to strong correlations between full and abbreviated versions of 

the scales, comparability with former results, should be very high in our opinion. 

 

Limitations and future study 

Specific limitations have to be acknowledged in this study. Foremost among them is a limited 

sample; most of our data were collected from students, which means different ages depending 

on the country (e.g., Ukraine – younger and Israel – older). Moreover, this also means that the 

reliability of this scale was tested in cross-cultural studies on a student population. However, 

it should be noted, that firstly, young people are more often involved in phubbing than older 

people (Al-Saggaf, et al., 2019). Secondly, the student sample makes a relevant comparison 

with other studies that recruited from within a similar population (Hamer et al., 2021). 

Therefore, our study contributes to a greater body of research on cross-cultural comparison 

and testing the reliability of the scale. 

In the future research, caution should be applied when generalizing the student sample 

to the whole population. Moreover, it may be worth re-examining a relationship between 

phubbing and age, with more age-differentiated samples; the correlation may prove to be 

much stronger than that found in the current study. Finally, it is also important to note an 

uneven participant representation from the countries on different continents. The current 

participant group is dominated by samples from European countries, with a total absence of 

participants from Africa. We also need to underline that the obtained metric invariance only 

allows to examine the correlates and predictors. We obtained poor model of fit in some 

countries e.g., in Serbia. We suppose that it was due to an English version of the scale being 

used there, rather than a translation to the national language, which could have meant a poor 

understanding of some items. 
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Despite these limitations, we can express several salient findings. To our knowledge, 

the analyses we applied are novel in the literature that shows the invariance of Phubbing 

Scale. The results indicate that Phubbing Scale demonstrates good psychometric properties 

within the 18 countries (Belarus, Brazil, China, Croatia, Ecuador, India, Israel, Italy, 

Netherlands, Poland, Portugal, Slovakia, Slovenia, Spain, Turkey, UK, Ukraine, and USA). 

The results also indicate that Phubbing Scale can be used in cross-cultural studies for 

between-group comparisons of within-group correlations of phubbing and other variables. 

This is especially relevant, given the essential nature of replication studies and their role in 

developing research-based knowledge. Recent publications have inferred that there is a need 

to promote systematic approaches and replication efforts (Koole & Lakens, 2012; Open 

Science Collaboration, 2015). 

Conclusions 

Our research has shown the potential of Phubbing Scale to maintain metric 

equivalence across cultures due to the cross-cultural studies conducted. As with any other 

questionnaire, researchers using Phubbing Scale in cultures other than those tested with the 

intention of cross-cultural comparison, should additionally test for equivalence. Possible 

reasons for poor or low equivalence could be: (1) poorly translated items, (2) poor quality of 

data collected, (3) low motivation of respondents, etc.  

In Summary, we aimed at investigating whether the structure of the phubbing 

phenomenon was the same in different cultures. Moreover, we intended to check the cultural 

invariance that would give us the possibility of using the tool in cross-cultural comparisons. 

We believe that with the current research we contribute to the body of cross-cultural studies 

by establishing the possibility of cultural comparison while using the same tool. Phubbing 

Scale is practical and simple to apply and assessing instruments with reduced cultural 

influence is important for comparing data collected in a number of different countries. 
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Specifically, being able to measure phubbing across countries is necessary in order to gain 

better knowledge about this emerging construct across the world. Crucially, the phubbing 

phenomenon hinders personal relations, possibly altering the fabric of social interactions. 

Phubbing may affect different social players differently, as their cultural background might 

mediate the social meaning attributed to the phenomenon. Armed with this knowledge, 

adjusted social etiquette policies might take place to improve the populations’ quality of life. 

Future studies could investigate just that. 
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Table 1 

 

    
10-item model 8-item model 

Item M SD ICC 2-

factor 

1-

factor 

2-

factor 

1-

factor 

Factor 1: Communication disturbance 

1. My eyes start wandering on my 

phone when I'm together with 

others 

2.469 1.006 .159 .712 .707 .715 .721 

2. I am always busy with my 

mobile phone when I'm with my 

friends 

2.020 0.906 .137 .804 .759 .817 .777 

3. People complain about me 

dealing with my mobile phone 

1.804 0.989 .070 .664 .657 .655 .650 

4. I'm busy with my mobile phone 

when I'm with friends 

2.030 0.935 .102 .773 .740 .773 .746 

10. The time allocated to social, 

personal or professional activities 

decreases because of my mobile 

phone 

2.150 1.143 .059 .426 .468 — — 

Factor 2: Phone obsession 

5. I do not think that I annoy my 

partner when I'm busy with my 

mobile phone 

2.352 1.270 .051 .265 .334 — — 

6. My phone is always within my 

reach 

3.770 1.150 .106 .583 .411 .591 .404 

7. When I wake up in the morning, 

I first check the messages on my 

phone 

3.439 1.369 .108 .623 .435 .632 .423 

8. I feel incomplete without my 

mobile phone 

2.960 1.313 .092 .726 .499 .740 .480 

9. My mobile phone use increases 

day by day 

2.450 1.154 .104 .588 .504 .574 .470 
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Table 2 

 

   
Age MLM 

    
Comm Dist Phone Obs M (SD) 

Country N Female M SD χ2 (df = 19) CFI TLI RMSEA [95% CI] SRMR ω α ω α Comm Dist Phone Obs 

Belarus 400 38.0 23.53 5.10 57.497 .969 .954 .071 [.053, .090] .045 .90 .89 .80 .81 1.59 (0.71) 2.54 (1.06) 

Brazil 311 53.4 23.52 6.05 60.581 .942 .915 .084 [.061, .107] .064 .81 .80 .74 .74 2.03 (0.76) 3.61 (0.92) 

China 441 79.1 – – 59.759 .943 .916 .070 [.052, .088] .059 .76 .75 .76 .72 2.19 (0.63) 3.66 (0.86) 

Croatia 688 52.6 21.81 2.38 126.809 .924 .888 .091 [.077, .105] .055 .82 .81 .72 .74 1.92 (0.68) 3.30 (0.83) 

Ecuador 415 66.5 21.87 4.26 53.275 .965 .948 .069 [.048, .092] .048 .81 .79 .75 .73 2.01 (0.68) 3.32 (0.90) 

India 126 52.4 25.28 8.03 35.246 .924 .888 .082 [.042, .120] .071 .73 .71 .73 .76 2.15 (0.82) 2.60 (1.00) 

Israel 390 62.8 37.32 12.33 63.427 .959 .939 .077 [.059, .097] .051 .87 .86 .76 .75 2.59 (0.93) 3.29 (0.96) 

Italy 639 82.6 22.34 4.78 69.088 .957 .936 .064 [.049, .080] .046 .78 .76 .72 .71 1.96 (0.58) 3.27 (0.81) 

Netherlands 322 57.4 42.48 18.12 30.765 .986 .979 .044 [.009, .071] .035 .85 .84 .70 .71 2.18 (0.67) 3.23 (0.76) 

Pakistan 410 69.0 22.31 3.72 94.035 .886 .832 .098 [.080, .118] .080 .72 .72 .70 .71 2.35 (0.78) 3.21 (0.90) 

Poland 409 78.5 23.51 5.04 44.165 .974 .962 .057 [.037, .077] .049 .85 .84 .76 .74 1.62 (0.59) 2.81 (0.90) 

Portugal 400 66.0 26.08 8.76 26.151 .991 .988 .031 [.000, .056] .031 .81 .80 .73 .71 2.21 (0.67) 3.04 (0.89) 

Serbia 365 63.0 26.17 5.60 144.089 .937 .907 .134 [.116, .154] .082 .95 .95 .78 .79 2.26 (1.13) 3.28 (0.89) 

Slovakia 182 40.1 24.97 8.95 33.305 .947 .922 .064 [.028, .097] .054 .77 .77 .68 .68 1.89 (0.65) 3.09 (0.86) 

Slovenia 434 78.9 22.11 4.50 54.868 .953 .930 .066 [.048, .085] .054 .82 .81 .64 .66 1.95 (0.66) 3.11 (0.76) 

Spain 511 57.1 30.16 12.66 70.339 .951 .928 .073 [.056, .090] .044 .81 .80 .69 .73 2.17 (0.72) 2.96 (0.81) 

Turkey 517 71.2 23.45 6.41 92.175 .941 .913 .086 [.071, .103] .052 .84 .84 .75 .73 2.66 (0.85) 3.56 (0.88) 

UK 126 84.4 32.03 14.07 17.815 .998 .998 .015 [.000, .070] .043 .81 .80 .77 .76 1.83 (0.67) 2.61 (0.90) 

Ukraine 402 75.1 20.96 3.36 28.154 .991 .987 .035 [.000, .059] .033 .85 .84 .75 .76 1.76 (0.58) 2.91 (0.95) 

USA 208 74.0 20.98 5.26 43.493 .943 .917 .079 [.050, .108] .060 .83 .81 .67 .68 2.37 (0.71) 3.35 (0.79) 
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Table 3 

 

Country Language of the 

study 

χ2 

(df = 20) 

CFI TLI RMSEA [90% CI] SRMR 

Belarus Russian 243.313 .807 .730 .199 [.177, .222] .121 

Brazil Portuguese 168.001 .772 .680 .167 [.144, .191] .108 

China Chinese 379.732 .534 .348 .217 [.198, .237] .168 

Croatia Croatian 352.463 .766 .672 .168 [.153, .183] .101 

Ecuador Spanish 174.228 .846 .794 .129 [.112, .147] .077 

India Hindi 132.232 .863 .808 .137 [.115, .159] .083 

Israel Hebrew 173.023 .855 .797 .155 [.134, .177] .085 

Italy Italian 204.507 .705 .587 .158 [.139, .178] .105 

Netherlands Dutch 237.898 .784 .698 .175 [.156, .195] .114 

Pakistan Urdu 128.785 .874 .823 .122 [.102, .143] .073 

Poland Polish 400.172 .803 .724 .243 [.223, .264] .155 

Portugal Portuguese 124.165 .859 .803 .124 [.103, .145] .082 

Serbia English 99.885 .812 .737 .148 [.120, .178] .105 

Slovakia Slovak 287.715 .755 .669 .156 [.141, .173] .095 

Slovenia Slovenian 208.997 .816 .742 .158 [.139, .178] .104 

Spain Spanish 66.405 .764 .670 .151 [.112, .192] .092 

Turkey Turkish 84.660 .771 .679 .142 [.111, .174] .097 

UK English 88.273 .764 .669 .178 [.141, .217] .110 

Ukraine Ukrainian 199.299 .803 .724 .160 [.140, .180] .088 

USA English 202.319 .853 .794 .147 [.129, .166] .077 
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Table 4 

 

 
χ2 df CFI RMSEA SRMR ΔCFI ΔRMSEA ΔSRMR 

Measurement 

invariance across 

20 cultures 

        

Configural 

invariance (equal 

form) 

1129.30 342 .959 .075 .045 — — — 

Metric (weak) 

invariance (equal 

factor loadings) 

1513.41 444 .943 .077 .051 .015 .002 .006 

Scalar (strong) 

invariance (equal 

indicator 

intercepts) 

5171.13 546 .739 .148 .067 .204 .071 .016 

Measurement 

invariance across 

genders 

        

Configural 

invariance (equal 

form) 

808.50 38 .951 .076 .038 — — — 

Metric (weak) 

invariance (equal 

factor loadings) 

828.50 44 .951 .075 .039 .000 .001 .001 

Scalar (strong) 

invariance (equal 

indicator 

intercepts) 

928.53 50 .946 .074 .042 .005 .001 .003 

Residual 

invariance (equal 

measurement 

residuals) 

933.44 58 .944 .070 .043 .002 .004 .001 

 

 


