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Abstract 
 

This study aims to examine the measurement invariance of the Social Media Addiction Scale (SMAS) in terms 

of gender, time spent on social media accounts, and the number of social media accounts. Invariance analyses 

conducted within the scope of the research were carried out on 672 participants. Measurement invariance studies 

were examined separately for all measurement models presented in SMAS and for each sub-factor in the scale. 

As a result of the analyses, it was revealed that the psychometric properties obtained from the measurement 

model may show bias according to the relevant subgroups for the SMAS in cases where the model fits up to the 

configural and metric stages. A comparison of the scores obtained from this measurement tool can be made, but 

careful interpretation should be made, keeping in mind that the items may behave biasedly according to gender 

on an item basis. For the SMAS, it has been demonstrated that in cases where the model fits up to the 

configural, metric, and scalar invariance stages, comparisons of the psychometric properties obtained from the 

measurement model can be made without bias according to the relevant subgroups. In addition, in cases where 

scalar invariance is met, the scores obtained from the measurement tool can be compared, and comments can be 

made on an item basis according to the relevant subgroups. Finally, it could be stated that any comparison made 

according to the subgroups tested using the SMAS would be meaningless in cases where even configural 

invariance is not accepted. 

 

Keywords: Measurement Invariance, Social Media Addiction Scale, Multiple Group Confirmatory Factor 

Analysis, Structural Equation Model (SEM) 

 

Introduction 

 

Interpersonal communication is the key to meeting humans’ basic needs, such as belonging and establishing 

relationships. Interpersonal ways of communication have considerably changed along with the development of 

information technology in recent years, especially with the spread of internet-based social media networks 

(Facebook, Instagram, Twitter, etc.). Smith & Anderson, 2018; Hou, Xiong, Jiang, Song, & Wang, 2019). Being 

easily accessible and being able to access social media accounts from anywhere at any time brings about social 

media addiction, i.e., its excessive utilization affects and hinders other aspects of daily life (Griffiths, 2000). 

Before defining social media addiction, the concept of addiction needs to be explained. Addiction is defined as 

an individual’s inability to survive without any object or action and to have control over it (TBM, 2015). 

Although social media addiction is not defined as a type of addiction in the DSM-V diagnostic criteria, it is 

considered one of the behavior-based addictions in the literature (Griffiths & Szabo, 2014; Kuss & Griffiths, 

2011). 

When one mentions addiction, chemical substances such as alcohol, cigarettes, and drugs come to mind first 

(Çakır, Horzum, & Ayas, 2013). In recent years, there have been behaviors that could be considered addictions 

in habits such as eating, shopping, the internet, mobile phones, and social media. Besides the substances that are 

physically taken into the body, there are also behavioral-based addictions (sex, internet, eating, games, 

television, etc.). Kim & Kim, 2002). Sussman (2012) identified 16 types of addiction based on substances taken 

into the body and behaviors (technology, gambling, drugs, internet, video games, shopping, eating, etc.) in his 

study. Research on social media addiction, which could be considered one of the behavior-based addictions, has 

been increasing in recent years (Özdemir, 2019; Çömlekçi & Başol 2019; Dijital, 2022a; Dijital, 2022b; Turel & 

Serenko, 2012; Şahin & Yağcı 2017). 
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According to the Digital (2022a) Global World Report, social media users have increased by more than 10 

percent in the last 12 months, with 424 million new users starting to use social media in 2021. However, 

according to the Digital (2022b) Turkey Report, there were 68.9 million social media users in Turkey in January 

2022. At the beginning of 2022, the number of social media users in Turkey equaled 80.8 percent of the total 

population. It has been determined that the number of social media users in Turkey has grown by 8.9 million 

(14.8%) between 2021 and 2022. In addition, considering the daily rate of social media utilization at a global 

level, with two hours and 27 minutes a day, social media constitutes the largest share of internet utilization with 

a total of 35 percent. Time spent on social media has also increased by 1.4% per day compared to last year. As 

seen in the Digital Report (2022a), social media are the most used platforms in internet utilization. When the 

literature is examined, many studies have been conducted on social media utilization durations (Duman, 2022; 

Tutgun Ünal, 2015; Ehrenberg, Juckes, White, & Walsh, 2008; Karaiskos, Tzvellas, Balta, & Paparrigopoulos, 

2010; Folaranmi, 2013) and the relationships between gender and social media addiction (Bayram Saptır, 2022; 

Turel Serenko, 2012; Wu, 2013; Tutgun Ünal, 2015; Göksu, 2019). However, few studies have examined the 

relationship between the number of social media applications and social media addiction (Tutgun Ünal, 2015). 

Marengo, Fabris Longobardi, and Settanni (2022) examined the relationship between the number of social 

media applications during the COVID-19 process, gender, time spent on social media, and social media 

addiction in their study and found that adolescents with more than one social media account (TikTok, 

WhatsApp, and YouTube) were more addicted. Therefore, conducting research on many sub-groups such as 

social media addiction, time spent on social media, the number of social media accounts (applications), gender, 

and education level gains significance. 

In light of all this literature, the widespread use of social media and individuals’ showing of addiction-like 

behaviors over time make it imperative to measure the concept of social media addiction and different 

subgroups (gender, number of applications (accounts), duration of use, purpose of use, etc.). Therefore, it is of 

primary importance to conduct measurement invariance studies of measurement tools used to measure social 

media addiction to obtain more reliable scientific results. 

The measures obtained through the measurement may differ due to individual characteristics as well as the 

measurement tool (Vandenberg & Lance, 2000). Therefore, it is important to conduct measurement invariance 

studies in different subgroups (gender, socio-economic status, ethnicity, etc.) to comprehensively reveal the 

psychometric properties of the measurement tools developed to measure the characteristics subject to 

measurement. When deciding whether it can be accepted that the structure of a psychological variable functions 

in the same way between different sexes, countries, or cultures, the measurement invariance of the measurement 

tool developed to measure that psychological variable should be ensured. Here, it is assumed that a developed 

scale measures the same characteristic in all groups. However, the accuracy of comparisons and analyses made 

under this assumption is meaningful. As it is known, this characteristic is tried to be defined and discerned by 

comparing the averages in different subgroups with the scales developed to measure psychological variables. 

Unfortunately, definitions of structure in subgroups where measurement invariance has not been studied are a 

wasted effort.  

Measurement invariance has gained significance with increasing momentum in recent years, especially in 

studies involving multi-group comparisons (Byrne, 2003). Although measurement invariance studies are 

significant in terms of multi-group comparisons, they are also critical in revealing the characteristic under 

measurement from a cultural perspective. In measurement invariance, the main thing is whether the measured 

construct has similar scope in different subgroups and whether it is interpreted in the same way.  

After the definition of social media addiction as a behavior-based addiction (Griffiths & Szabo, 2014; Kuss & 

Griffiths, 2011; Sussman, 2012), different studies have been conducted abroad (Al-Menayes, 2015; Andreassen, 

Torsheim, Brunborg, & Pallesen, 2012; Liu & Ma, 2020; Stanculescu, 2022) and in our country on measuring 

social media addiction, and different measurement tools have been developed (Tutgun-Ünal & Deniz, 2015; 

Şahin & Yağcı, 2017; Taş, 2017; Şahin, 2018; Bakır Aygar & Uzun, 2018; Özgenel, Canpolat, & Ekşi,2019; 

Demirci, 2019). This research aimed to examine the “Social Media Addiction Scale” developed by Bakır Aygar 

and Uzun (2018) in terms of measurement invariance. This is because the measurement tool has sub-dimensions 

(control difficulty, deprivation, social isolation, and functional deterioration) that include the DSM-V diagnostic 

criteria. Therefore, for studies planned to measure social media addiction, conducting a measurement invariance 

study of this measurement tool before making comparisons in different groups is considered substantial in terms 

of making correct interpretations of the decisions taken regarding the comparisons in subgroups. 

The absence of a measurement invariance study of social media addiction based on gender, time spent on social 

media, and the number of owned social media accounts, both in Turkey and abroad, makes this study 

significant. This study aimed to examine the decisions taken regarding the measurement invariance of the 

SMAS in terms of gender, time spent on social media accounts, and the number of social media accounts. 
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Method 

 

2.1. Participants  

This study included 690 participants. After examining the assumptions based on the analysis used within the 

scope of the study, the analyses were carried out with the remaining 672 observations. The distribution of 672 

participants whose invariance analyses were conducted in this study is provided in Table 1.  

 

Table 1. Demographic information of participants 

Gender  Time spent on social media  Number of social media accounts  

Female (358) Less than 1 hour (81) 0–1 (8–76) 

1–2 hours (246) 2 (186) 

Male (314) 2–4 hours (298) 3 (223) 

More than 4 hours (47) 4 and above (179) 

 

2.2. Data Collection Tool 

This study employed the SMAS developed by Bakır Aygar and Uzun (2018). The measurement tool consists of 

26 items and three factors on a 5-point Likert-type scale. As a result of the exploratory factor analysis, of the 

three factors, "Functional Deterioration" alone accounted for 42.626% of the common variance, "control 

difficulty and Deprivation" alone accounted for 9.517% of the common variance, and "Social Isolation" alone 

accounted for 5.608% of the common variance. The factor loadings of the measurement tool ranged between 

.493 and .792. For criterion-related validity, the correlation between the SMAS and the problematic internet use 

scale was 0.75. The Cronbach internal consistency coefficient was α = .95 for the scale, α = .92 for the control 

difficulty and deprivation sub-dimension, α = .91 for the functional deterioration, and α = .81 for the social 

isolation.  

The validity and reliability findings obtained within the scope of the study related to the SMAS used in the 

research are detailed in Table 2. Cronbach’s alpha (CA) and composite reliability (CR) values of latent variables 

in the scale were addressed together for the reliability of the results obtained from the multi-group confirmatory 

factor analysis under measurement invariance. According to the literature (Hair, Black, Babin, & Anderson, 

2010), calculating the construct reliability (CR) value besides Cronbach’s Alpha coefficient is stated to be 

important in Structural Equation Modeling (SEM) and Confirmatory Factor Analysis (CFA). Under the validity 

findings, divergent and convergent validity evidence were obtained based on measurement models. In order to 

test convergent and divergent validity, Average Variance Extracted (AVE), Composite Reliability (CR), 

Maximum Squared Variance (MSV), and Average Shared Square Variance (ASV) coefficients were used. The 

Average Variation Extracted (AVE) values were examined to check whether convergent validity was satisfied. 

In order to ensure convergent validity, the condition of CR ≥ AVE ≥ 0.50 must be met (Fornell & Larcker, 

1981). Divergent validity implies that statements regarding variables should be less correlated with factors other 

than the ones they represent (Yaşlıoğlu, 2017). As such, Maximum Square Variance (MSV) and Average 

Shared Square Variance (ASV) coefficient values were calculated to ensure divergent validity. In order to speak 

of the presence of divergent validity, the results should be MSV<AVE and ASV<MSV.  

 

Table 2. Validity and reliability findings of the social media addiction scale 

Sub-Dimensions CA CR AVE MSV ASV 

Control difficulty: deprivation 0.90 0.91 0.67 0.59 

 

0.42 

 Functional Deterioration  0.89 0.89 0.67 

Social Isolation  0.81 0.82 0.72 

 

Considering the reliability values given in Table 2, the CA reliability coefficients for the sub-dimensions used in 

the study were 0.90, 0.89, and 0.81, respectively. According to these findings, the measurement tool used 

provided reliable measurements for the research participants. It was concluded that the CR values calculated 

within the scope of CFA satisfy the specified criteria. The CR values obtained within the scope of the study 

were 0.91, 0.89, and 0.82 for the control difficulty, functional deterioration, and social isolation sub-factors, 

respectively, and all these values were greater than the AVE values related to the relevant sub-dimensions. The 

AVE values were above 0.5 in all sub-factors, indicating that the items under the factor adequately represent the 

relevant latent variable and that convergent validity evidence has been obtained. Considering the resultant MSV, 

ASV, and AVE values, the MSV≤AVE and ASV≤MSV conditions have been met. In light of this information, 

the results obtained from the measurement tool used in the study may reveal valid and reliable results.  

A confirmatory factor analysis was performed to provide additional evidence for construct validity using data 

from 672 observations. According to the CFA results, χ2/df = 5.99, RMSEA = 0.09, CFI = 0.96, NNFI (TLI) = 
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0.95, and SRMR = 0.062. As a result of the evaluations made based on multiple perspectives, it was concluded 

that the model-data fit of the measurement model was met at an acceptable level.  

 

2.3. Data Analysis Techniques 

Measurement invariance can be tested under item-response theory (IRT) or SEM. Some researchers conduct 

studies combining the two approaches (Reise, Widaman, & Pugh, 1993; Stark, Chernyshenko, & Drasgow, 

2006; Widaman & Grimm, 2014). As SEM is used more widely than IRT, the analyses were performed based 

on SEM using CFA. The measurement invariance study performed in this study was based on the Multi-Group 

Confirmatory Factor Analysis (MGCFA) approach, where the equivalence of covariance structures was tested 

(Dimitrov 2010; Başusta 2010). MGCFA is a frequently used method in group comparisons where there is more 

than one group and ensures that the group parameters are equal and the latent factor averages are compared. The 

analyses conducted based on the means of latent factors are a more sensitive technique in MGCFA than 

traditional mean comparisons and reveal the differences in different subgroups more accurately (Thompson, 

2004). Measurement invariance studies are conducted in a hierarchical structure with increased limitations. 

These studies require comparing the most basic level of structural invariance with the more restrictive models 

by developing hypotheses and testing them stepwise (Wu, Li, & Zumbo, 2007; Steenkamp & Baumgartner, 

1998). Four types of invariance are taken into account in multi-group analyses (Byrne, 1998; Steenkamp & 

Baumgartner, 1998; Dimitrov, 2010). This study was conducted by testing four different hypotheses, namely 

configurational, Metric, Scalar, and Strict invariance. The data analyses were carried out using the Lisrel 8.7 

program.  

In decision studies concerning measurement invariance, the difference values between the comparative fit index 

(CFI) values have been used instead of the chi-square statistics, which produce more erroneous results because 

of the sample size-induced statistical weaknesses in evaluating the goodness-of-fit (Wu et al., 2007; Brown, 

2006; Cheung & Rensvold, 2002). The ΔCFI fit index is preferred because the fit coefficients are more 

convenient to explain the relationship between latent and observed scores (Wu et al., 2007). The differences 

between the CFI values for the invariance stages examined hierarchically were examined under the 

“0.01>ΔCFI>0.01” condition, deciding whether the invariance conditions were satisfied. In addition, the model 

data goodness-of-fit criteria obtained at the decision stage regarding configural invariance were compared with 

the goodness-of-fit criteria presented in Table 2. At this stage, when at least three presented goodness-of-fit 

measures satisfied the conditions, the decision was made based on multiple perspectives that the configural 

invariance condition was satisfied. 

Invariance studies were separately examined for all measurement models presented in SMAS and for each sub-

factor in the scale. After the invariance study for the whole model, the decisions to be taken based on the sub-

factors would be more appropriate when the convergent and divergent validity findings calculated based on the 

data used in the study are evaluated. In addition, since it is expected that considering these relatively 

independent factors under different subgroups may produce more valid and detailed results, the resultant 

findings were explained in detail in terms of measurement invariance. 

To ensure the validity and reliability of study findings, various assumptions were tested, considering that the 

study employed multivariate analyses. The data were collected through the Google form within the scope of the 

study. Therefore, the missing data issue, considered a problem in the analysis by the researchers, was not found. 

In outlier analyses, Z values were calculated for univariate extreme values, and the results indicated that these 

values did not vary between -3.46 and 3.41 and that there was no univariate extreme value. When the 

Mahalanobis distance values calculated for multivariate extreme values were examined, 18 observations yielded 

values greater than X2
26, .001 = 54.05, and were excluded from the analysis. Considering the size of the dataset, 

672 observations are large enough for this SEM-based study (Kline, 1998). The multicollinearity problem is 

another assumption in multivariate statistics. In order to determine whether this condition was met, the Durbin-

Watson statistic, VIF, and Tolerance values were examined. Since the Durbin-Watson statistic obtained within 

the scope of the dataset was 1.95, it can be stated that the errors are independent. As such, since the VIF values 

ranged from 3.196 to 1.183 and the tolerance values ranged from 0.313 to 0.846, it was concluded that there was 

no multicollinearity problem. CFA results for SMAS were also reported separately for both the whole model 

and subscales before proceeding to the invariance tests. When evaluating the goodness-of-fit of the 

measurement models used in the study, the fit indices, considered stronger against statistical weaknesses and 

more appropriate to be used in large samples, were used. CFI, NNFI, RMSEA, and SRMR values were taken 

into account instead of the GFI value affected by the sample size. (Cheung & Rensvold, 2002; Wu et al., 2007). 

Some fit indices used in CFA analyses and their acceptable cut-off values are presented in Table 3. 
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Table 3. Perfect and Acceptable Fit Criteria for Fit Indices Used in CFA Studies 

Fit Indices  Perfect Fit Criteria  Acceptable Fit Criteria   
1χ2/df  0 ≤ χ2/df ≤ 3  3 ≤ χ2/df ≤ 5 
2CFI  .95 ≤ CFI ≤ 1.00  .90 ≤ CFI ≤ .95  
2NNFI (TLI)  .95 ≤ NNFI (TLI) ≤ 1.00  .90 ≤ NNFI (TLI) ≤ .95  
3-4RMSEA  .00 ≤ RMSEA ≤ .05  .05 ≤ RMSEA ≤ .10  
3SRMR  .00 ≤ SRMR ≤ .05  .05 ≤ SRMR ≤ .10  
1(Kline, 1998), 2 (Baumgartner & Homburg, 1994; Bentler & Bonett, 1980; Marsh, Hau, Artelt, Baumert, & 

Peschar, 2006), 3(Browne & Cudeck, 1992), 4(Byrne, 1998) 

 

 

Results and Discussion 
 

Statistics relating to the CFA analyses conducted in terms of the whole measurement scale structure and all sub-

factors used in the study are presented in Table 4.  

 

Table 4. Statistics relating to the CFA analyses 

  χ2 Df χ2/ df RMSEA SRMR NNFI CFI Decision 

Whole Scale Model  1354.22 296 4,57 0.087 0.062 0.95 0.96 Acceptable fit 

Functional 

deterioration 

 

 

 

 

 

        
 197.34 35 5,63 0.10 0.047 0.96 0.97 Acceptable fit 

Control difficulty and 

deprivation 

          602.79 54 11,16 0.15 0.066 0.91 0.92 Acceptable fit 

Social isolation           2.59 2 1,29 0.022 0.011 1.00 1.00 Perfect fit 

 

According to the results of Table 4, some conflicts may influence the decisions in the CFA fit indices obtained 

for measurement models from various aspects, except for the whole model and social isolation. In particular, the 

χ2/df yielded values greater than the acceptable criterion values, and the values obtained for RMSEA either 

overlapped or exceeded the acceptable fit index limits, challenging the researchers at the decision stage. 

Therefore, decisions were made based on SRMR, another error value, and χ2/df value was ignored in evaluating 

model-data fit since it is a sampling-based statistic (Muthen, 2001).  

Due to this contradiction in the RMSEA, the model data fit was performed based on the SRMR value to be able 

to continue with the stages and perform detailed analysis in cases where the model and the configural invariance 

were satisfied and when the RMSEA yielded values greater than the criterion value. As seen in Table 5, the 

measurement invariance hypotheses were tested progressively in subgroups of gender, time spent on social 

media, and number of social media, respectively. 

 

Table 5. Measurement Invariance Results for different subgroups based on the Whole Measurement Model 

W
h

o
le

 M
ea

su
re

m
en

t 
M

o
d

e
l 

G
en

d
er

   χ2 df RMSEA  SRMR NNFI CFI ∆CFI Decision 
Model A 

(Configural) 

2702.15 595 0.10 0.080 0.93 0.94 - ACCEPT 
Model B (Metric) 2778.88 621 0.10 0.091 0.94 0.94 0.00 ACCEPT 
Model C (Scalar) 3386.72 670 0.11 0.13 0.93 0.92 0.02 REJECT 

 Model D (Strict) 3518.26 696 0.11 0.13 0.93 0.92 0.02 REJECT 

T
im

e 

S
p

en
t 

o
n

 

S
o

ci
a

l 

M
ed

ia
 

         Model A 

(Configural) 
3563.09 1193 0.11 0.13 0.86 0.87 X REJECT 

Model B (Metric) 3712.16 1271 0.11 0.22 0.86 0.87 X REJECT 
Model C (Scalar) 4810.32 1372 0.12 0.36 0.83 0.82 X REJECT 
Model D (Strict) 52325.49 1450 0.13 0.45 0.82 0.80 X REJECT 

N
u

m
b

er
 o

f 

S
o

ci
a

l 

M
ed

ia
 

A
cc

o
u

n
ts

          Model A 

(Configural) 

3696.77 1193 0,11 0.091 0.90 0,91 - ACCEPT 
Model B (Metric) 3900.33 1271 0.11 0.12 0.90 0.91 0.00 ACCEPT 
Model C (Scalar) 4636.03 1372 0.12 0.14 0.89 0.90 0.01 ACCEPT 

 Model D (Katı) 5048.50 1450 0.12 0.16 0.89 0.88 0.03 REJECT 
 

Configural and metric invariance conditions were satisfied in subgroups examined according to gender in Table 

5, but scalar and strict invariance were not within acceptable limits, and the hypothesis that the regression 

constants and error variances were the same in gender subgroups was rejected for these stages, respectively.  

Measurement invariance stages based on time intervals spent on social media did not pass the invariance test, 

and metric, scalar, and strict invariance conditions were not met for this subgroup. This finding indicates that 

making comparisons based on time spent on social media through SMAS may not produce valid findings. The 
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suggested construct of the scale differs based on the time individuals spend on social media. Since this scale is 

different in terms of construct in these subgroups, limiting factor loadings, constants, and error variances may 

not make any sense. 

When the measurement invariance stages were performed based on the number of social media accounts, the 

whole measurement model met all stages up to the strict invariance stage, where the error variances were fixed. 

According to this finding, it was concluded that the factor structure, factor loadings, and regression constant of 

SMAS were invariant, whereas the error variances were different in the number of social media account 

subgroups. 

 

 

Table 6. Measurement invariance results obtained for different subgroups based on sub-factors 

   χ2 df RMSEA SRMR NNFI CFI ∆CFI Decision  

G
en

d
er

 

F
u

n
ct

io
n

a
l 

d
et

er
io

ra
ti

o
n

  

 

 

 

 

 

        Model A 

(Configural) 

443.40 70 0.13 0.060 0.94 0.95 - ACCEPT  
Model B (Metric) 432.4 80 0.12 0.094 0.94 0.95 0.00 ACCEPT 

Model C (Scalar) 584.58 99 0.12 0.12 0.93 0.94 0.01 ACCEPT 

Model D (Strict) 649.8 109 0.12 0.12 0.91 0.92 0.03 REJECT  

C
o

n
tr

o
l 

d
if

fi
cu

lt
y

 
a

n
d

 

d
ep

ri
v

a
ti

o
n

           Model A 

(Configural) 

844.42 108 0.15 0.076 0.91 0.92 - ACCEPT 
Model B (Metric) 861.77 120 0.14 0.12 0.91 0.92 0.00 ACCEPT 

Model C (Scalar) 1140.04 143 0.15 0.15 0.88 0.90 0.02 REJECT 
Model D (Strict) 1173.40 155 0.15 0.15 0.88 0.89 0.03 REJECT 

S
o

ci
a

l 

is
o

la
ti

o
n

          Model A 

(Configural) 

5.03 4 0.029 0.018 1.00 1.00 - ACCEPT 
Model B (Metric) 15.44 8 0.055 0.076 0.99 0.99 0.01 ACCEPT 

Model C (Scalar) 130.44 15 0.16 0.19 0.91 0.89 0.11 REJECT 
Model D (Katı) 170.34 19 0.16 0.17 0.85 0.86 0.14  REJECT 

T
im

e 
sp

en
t 

o
n

 s
o

ci
a

l 
m

ed
ia

 

F
u

n
ct

io
n

a
l 

d
et

er
io

ra
ti

o
n

  

 

 

 

 

 

        Model A 

(Configural) 

537.04 140 0.13 0.080 0.88 0.91 - ACCEPT 

Model B (Metric) 624.72 170 0.13 0.37 0.89 0.90 0.01 ACCEPT 
Model C (Scalar) 851.28 209 0.14 0.44 0.87 0.85 0.06 REJECT 

Model D (Strict) 1085.00 239 0.15 0.58 0.84 0.79 0.11 REJECT 

C
o

n
tr

o
l 

d
if

fi
cu

lt
y

 

a
n

d
 

d
ep

ri
v

a
ti

o
n

           Model A 

(Configural) 

1226.34 216 0.17 0.10 0.79 0.83 X REJECT 
Model B (Metric) 1292.86 252 0.16 0.18 0.81 0.82 X REJECT 

Model C (Scalar) 2050.76 299 0.19 0.45 0.73 0.70 X REJECT 
Model D (Strict) 2213.13 335 0.18 0.54 0.714 0.67 X REJECT 

S
o

ci
a

l 

is
o

la
ti

o
n

 

         
Model A 

(Configural) 

10.33 8 0.042 0.062 0.99 1.00 - ACCEPT 
Model B (Metric) 31.42 20 0.058 0.086 0.99 0.99 0.01 ACCEPT 

Model C (Scalar) 214.12 35 0.18 0.14 0.89 0.80 0.20 REJECT 
Model D (Strict) 265.41 47 0.17 0.27 0.89 0.78 0.22 REJECT 

N
u

m
b

er
 o

f 
so

ci
a

l 
m

ed
ia

 a
cc

o
u

n
ts

 

F
u

n
ct

io
n

a
l 

d
et

er
io

ra
ti

o
n

  

 

 

 

 

 

        Model A 

(Configural) 

568.65 140 0.14 0.065 0.91 0.93 - ACCEPT 
Model B (Metric) 639.11 170 0.13 0.14 0.92 0.92 0.01 ACCEPT 

Model C (Scalar) 817.38 209 0.13 0.12 0.91 0.90 0.03 REJECT 

Model D (Strict) 957.50 239 0.13 0.16 0.90 0.87 0.06 REJECT 

C
o

n
tr

o
l 

d
if

fi
cu

lt
y

 

a
n

d
 

d
ep

ri
v

a
ti

o
n

  

         Model A 

(Configural) 

1272.73 216 0.17 0.12 0.85 0.88 X REJECT 

Model B (Metric) 1414.81 252 0.17 0.13 0.84 0.87 X REJECT 
Model C (Scalar) 1791.98 299 0.17 0.17 0.84 0.82 X REJECT 
Model D (Strict) 2029.74 335 0,17 0.20 0.85 0.81 X REJECT 

S
o

ci
a

l 

is
o

la
ti

o
n

          Model A 

(Configural) 

11.88 8 0.054 0.032 0.99 1.00 - ACCEPT 
Model B (Metric) 27.03 20 0.046 0.10 0.99 0.99 0.01 ACCEPT 

Model C (Scalar) 165.80 35 0.15 0.15 0.92 0.88 0.12 REJECT 
Model D (Strict) 182.66 47 0.13 0.17 0.93 0.87 0.13 REJECT 

 

Configural and metric invariances were satisfied for the "control difficulty and deprivation" and "functional 

deterioration" sub-factors in the scale considering the gender subgroup in Table 6, whereas the constant obtained 

in the regression equation was different for groups as the scalar invariance condition was 0.01>ΔCFI, whereby 
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the scalar invariance condition was rejected. In other words, the factorial construct measured was similar in 

subgroups. It was concluded that the items constituting the construct had similar factor loadings in subgroups. 

However, the relationship between the observed variables and the latent construct was not similar in terms of 

gender. The scores of individuals with the same latent construct score regarding the observed construct differed 

by gender group. For the "social isolation" sub-factor, scalar invariance was satisfied, along with configural and 

metric invariance. Therefore, it could be stated that the constant in the regression equations created for the social 

isolation sub-dimension items is equal or invariant between the groups. In other words, there are no item-based 

biases for gender based on the data obtained from the social isolation sub-dimension. 

As seen in Table 6, in subgroups examined according to the time spent on social media, the configural and 

metric invariances were achieved for the “functional deterioration” and “social isolation” sub-dimensions, but 

the scalar and strict invariances were not within acceptable limits. Therefore, the hypotheses that regression 

constants and error variances are the same for time spent on social media subgroups were rejected for these 

stages, respectively. The measurement invariance stages performed for the “functional deterioration” sub-

dimension did not pass the invariance test based on time intervals spent on social media, where metric, scalar, 

and strict invariance conditions were not met for this sub-group. This finding indicates that making comparisons 

through SMAS based on time spent on social media may not yield valid findings. The suggested construct of the 

scale differs based on the time individuals spend on social media. Since this scale is different in terms of 

construct in these subgroups, it could be interpreted that limiting factor loadings, constants, and error variances 

will not make any sense.  

In subgroups examined according to the number of social media accounts, the configural and metric invariances 

were achieved for the "functional deterioration" and "social isolation" sub-dimensions, but the scalar and strict 

invariances were not within acceptable limits, and thereby the hypotheses that regression constants and error 

variances are the same in the number of social media accounts subgroups were rejected for these stages, 

respectively. This finding is the same as the results obtained in the subgroups examined according to the time 

spent on social media. The measurement invariance stages performed for the “functional deterioration” sub-

dimension did not pass the invariance test based on the number of social media accounts, and metric, scalar, and 

strict invariance conditions were not achieved for this sub-group. This finding indicates that making 

comparisons through SMAS based on the number of social media accounts may not yield valid findings. The 

structure of the scale presented differs based on the number of social media accounts individuals have. Since 

this scale is different in terms of construct in these subgroups, limiting factor loadings, constants, and error 

variances may not make sense. 

 

 

Conclusion  
 

The decisions for invariance stages, carried out based on both the whole model and the sub-factors, are 

summarized in Table 7. 

 

Table 7. Comparative decisions for invariance stages 

Factor 
Invariance 

Hypotheses 
Gender Time Spent on Social Media 

Number of Social Media 

Accounts 

W
h

o
le

 

M
o

d
el

 

Configural 

Invariance 

ACCEPT REJECT ACCEPT 

Metric Invariance ACCEPT REJECT ACCEPT 

Scalar Invariance REJECT REJECT ACCEPT 

Strict Invariance REJECT REJECT REJECT 

F
u

n
ct

io
n

a
l 

D
et

er
io

ra
ti

o
n

 

Configural 

Invariance 

ACCEPT ACCEPT ACCEPT 

Metric Invariance ACCEPT ACCEPT ACCEPT 

Scalar Invariance ACCEPT REJECT REJECT 

Strict Invariance REJECT REJECT REJECT 

C
o

n
tr

o
l 

D
if

fi
cu

lt
y

 
a

n
d

 

D
ep

ri
v

a
ti

o
n

 Configural 

Invariance 

ACCEPT REJECT REJECT 

Metric Invariance ACCEPT REJECT REJECT 

Scalar Invariance REJECT REJECT REJECT 

Strict Invariance REJECT REJECT 
REJECT 

S
o

ci
a

l 

Is
o

la
ti

o
n

 Configural 

Invariance 

ACCEPT ACCEPT ACCEPT 

Metric Invariance ACCEPT ACCEPT ACCEPT 

Scalar Invariance REJECT REJECT REJECT 

Strict Invariance REJECT REJECT REJECT 
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As seen in Table 7, considering gender subgroups, the configural invariance was primarily achieved for the 

whole scale as well as for the control difficulty, deprivation, and social isolation sub-dimensions. This finding 

could be interpreted as indicating that the construct is invariant according to gender. In other words, the latent 

variables were similar in males and females, and both groups had the same conceptual perspectives when 

answering the scale questions (Vandenberg & Lance, 1998). In addition, metric invariance was also achieved. 

When metric invariance is achieved, comparing the scores obtained from the whole scale and two sub-

dimensions based on gender would become meaningful (Byrne, 2003). In metric invariance, the hypothesis that 

the factor loadings or regression tendencies of the scale items are invariant among the mentioned groups is 

accepted. Therefore, when metric invariance is ensured, people from different groups may respond to the items 

in the same way when both the whole scale and its two sub-dimensions are considered. Table 7 shows that 

scalar and strict invariances are not achieved. Therefore, it could be argued that there may be item-based biases 

for gender based on the data obtained from the SMAS and its two sub-dimensions. However, when it comes to 

the functional deterioration sub-dimension of the scale in gender subgroups, the scalar invariance is met 

alongside the configural and metric invariances described above. Therefore, it could be stated that there would 

be no item-based biases for gender based on the data obtained from the functional deterioration sub-dimension 

of SMAS, and comparisons could be made on the basis of items. Although there is no research on the invariance 

of measurement tools on social media addiction in different subgroups in our country, invariance studies on 

different measurement tools related to social media addiction in different subgroups, such as gender and time, 

exist abroad. In their study, Yue, Zhang, Cheng, Liu, and Bao (2022) found that the "Bergen Social Media 

Addiction" scale satisfied measurement invariance according to gender up to the strict invariance stage. 

Considering that this is the first invariance study of the measurement tool used in our research, it was not 

possible to compare it with other studies. Therefore, future studies are needed to confirm and compare the 

findings. In a study conducted using the "Social Media Addiction Scale" employed in the study according to the 

demographic variables, Ganjayeva (2019) found no significant gender differences. However, considering that 

the items are biased in the research findings, the absence of gender differences in social media addiction should 

be interpreted more carefully. Considering that male and female subgroups have different perceptions of social 

media and that they have different utilization purposes, it could be seen as a possible reason why measurement 

invariance was not achieved. 

Considering the subgroups of time spent on social media, the configural invariance was primarily achieved for 

both functional deterioration and social isolation sub-dimensions. This finding could be interpreted as meaning 

that the construct is invariant according to the time spent on social media; that is, the latent variables are similar 

in the relevant subgroups, and these subgroups have the same conceptual perspectives while responding to the 

scale questions (Vandenberg & Lance, 1998). In addition, metric invariance was also achieved in terms of time 

spent on social media in these sub-dimensions. When metric invariance is achieved, comparing the scores 

obtained from the two sub-dimensions based on the time spent on social media may become meaningful (Byrne, 

2003). Further, when metric invariance is met, it is possible to say that people belonging to different groups 

respond to the items in the same way, considering the two sub-dimensions of the scale. Table 7 shows that 

scalar and strict invariance are not achieved according to the time spent on social media in any subgroup. 

Therefore, it could be stated that there may be item-based biases for the time spent on social media based on the 

data obtained from the SMAS and these two sub-dimensions. For the subgroups of time spent on social media, 

no invariance stage was achieved for both the whole scale and the control difficulty and deprivation sub-

dimensions. Thus, the study concluded that it would not be meaningful to make comparisons for the subgroups 

of time spent on social media when it comes to both the whole scale and the control difficulty and deprivation 

sub-dimensions. Ganjayeva (2019) examined the relationship between social media addiction and time spent on 

social media and concluded that those who spend more than three hours on social media are more addicted than 

those who spend one hour. Considering the results of this measurement invariance study, it would be more 

appropriate to comment on the sub-dimensions when interpreting the time spent on social media.  

Considering the number of social media account subgroups, the configural and metric invariances are primarily 

achieved for both the functional deterioration and social isolation sub-dimensions. This finding could be 

interpreted as meaning that the construct is invariant according to the number of social media accounts; that is, 

the latent variables are similar in relevant subgroups, and these subgroups have the same conceptual viewpoints 

while answering the scale questions (Vandenberg & Lance, 1998). In addition, it would be meaningful to 

compare the scores obtained from the two sub-dimensions based on the number of social media accounts 

(Byrne, 2003). It is seen that scalar invariance according to the number of social media accounts is achieved 

only when the whole measurement model is in question. Therefore, unbiased comparisons could be made for the 

number of social media accounts based on the data obtained from the SMAS and its sub-dimensions. 

Considering the control difficulty and deprivation subdimensions for the number of social media account 

subgroups, no invariance stage was met. Therefore, it was concluded that it would not be meaningful to make 
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comparisons for the number of social media accounts subgroups when the control difficulty and deprivation 

sub-dimensions are taken into account.  

The study revealed that the psychometric properties obtained from the measurement model may show bias 

according to the relevant subgroups in cases where the model fits up to the configural and metric stages of the 

SMAS. The scores obtained from this measurement tool can be compared, but careful interpretation should be 

made, keeping in mind that the items may behave biasedly according to gender on an item basis. For the SMAS, 

the study revealed that in cases where the model fits up to the configural, metric, and scalar invariance stages, 

the psychometric properties obtained from the measurement model could be compared according to the relevant 

subgroups without bias. In addition, in cases where scalar invariance is met, the scores obtained from the 

measurement tool could be compared, and comments could be made on an item basis according to the relevant 

subgroups. Finally, any comparison made according to the subgroups tested using the SMAS would be 

meaningless in cases where even configural invariance is not accepted. 

As in this study, there may be cases where the invariance of all items related to the measurement tool used 

cannot be achieved (Vandenberg & Lance, 2000; Cheung, 2007). When making comparisons using these scales, 

it is necessary to rearrange the items of the measurement tool and reanalyze the invariance according to the 

relevant group to eliminate the biases observed in these items. Despite all this, when it is observed that the bias 

persists for the items, it could be recommended to conduct a partial invariance study for the groups where the 

invariance is investigated. For future research, comparisons of the SMB scale can be made according to gender 

and the number of social media accounts, but interpretations should be made carefully as they will show bias on 

the basis of items. It can be said that it would not be appropriate to make a comparison according to the time 

spent on social media. In addition, variables such as social media usage purposes, age, and invariance studies 

can be suggested for future research. 
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