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Thesis Abstract 

New technology and social media continue to grow, and human beings seem to be 

more connected to each other currently than ever before. Students are continually online, 

connected to their social network sites (SNS), and they are the most avid users (Alzougool, 

2018, Cohen et al., 2018). The literature shows contradictory and inconclusive results 

regarding the associations between technology usage, well-being, and mental health, 

compounded by the variety of measures used. A more nuanced assessment of technology and 

SNSs usage, such as usersô perceptions, and the questions of how and why individuals engage 

with digital technology is important for making theoretical and empirical progress regarding 

the relationships between technology use, well-being, and mental health (Vannucci et al., 

2017). Moreover, another factor that is important to consider and that plays a bidirectional 

and interactive effect on mental health is sleep (Vedaa et al., 2016). Several studies have 

reported associations between sleep problems, anxiety, and other mental health problems 

(Hussain & Griffiths, 2019). However, there is a lack of research examining the construct 

fear of missing out as a predictor of technology usage at night-time, and the associations 

between this usage, sleep difficulties, well-being, and anxiety. Therefore, this thesisô aims 

were to: (1) examine the relationships between technology usage, anxiety, and well-being 

through the assessment of individual perceptions, behaviours, and affective states in 

university students in three countries (Spain, UK and Turkey), and (2) to determine the 

possible mechanisms (social comparison, fear of missing out) that mediate and predict these 

relationships. To achieve the above aims, new measures were developed and validated across 

the three different cultures. 

The current thesis developed new scales of well-being perceptions (8 items), anxiety 

perceptions (7 items) and social comparison (4 items) in relation to electronic devices and 

SNS usage (see appendix I). The first study of this thesis was formed by a pilot study (N = 

https://www.sciencedirect.com/science/article/pii/S0736585319307968#b0015
https://www.sciencedirect.com/science/article/pii/S0736585319307968#b0015
https://www.sciencedirect.com/science/article/pii/S0736585319307968#b0115
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27), a focus group (N = 4), and a panel of experts (N = 3), that aimed to develop and enhance 

the content validity of the new measures. Moreover, the researcher assessed the cross-cultural 

measurement invariance of these new measures in three different countries UK (N = 121), 

Spain (N = 111), and Turkey (N = 221).  These three studies are integrated through the thesis. 

Overall, the findings suggested that the new measures are well-suited to assess well-being, 

anxiety perceptions, and social comparison in relation to electronic devices and SNS usage in 

the three different countries. Findings offer an outstanding contribution in the scope of 

electronic devices and SNS usage, as the new measures can be used as reference points by 

researchers, practitioners and mental health professionals. Despite some notable differences 

across culture, there are remarkable similarities that provide confidence in the measures 

across divergent samples. The results found in this thesis suggest that social comparison as a 

construct specifically related to SNS usage assessed through the measure developed by the 

researcher is a key mechanism. Outcomes indicate that this measure mediates the 

relationships between perceptions of anxiety and satisfaction with life; between well-being 

perceptions and satisfaction with life; between well-being perceptions and loneliness; and 

between anxiety perceptions and trait anxiety. Finally, results from the last study of this 

thesis, N = 159 participants from UK, and N = 172 participants from Spain, revealed that fear 

of missing out is a predictor of night-time usage of electronic devices, and that this usage is a 

predictor of lower well-being levels, higher sleep problems and anxiety.  

 This thesis has given attention to solid theoretical perspectives such as the Social 

Comparison Theory (Festinger, 1954), Self-Determination Theory (Ryan & Deci, 2000), the 

interpersonal connection behaviours framework, and the stimulation and displacement 

hypothesis. Another strength of this thesis is that by checking at the measurement level, and 

at the structural level, the constructsô functionality has been shown. Furthermore, the cross-

cultural nature of this thesis, has provided added value to the constructs. In addition, the 
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changing nature of SNS platforms, make examining the usage of these difficult in this area of 

research. Therefore, the development of measures that are focused on the specific context of 

SNS and electronic devices usage, but without the focus on a specific SNS, reduces the risk 

of obsolescence and adds a cross-time crucial advantage.  
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Chapter 1- Introduction and Literature Review  

 

Technology and Social Network Sites Usage 

 

New technologies have changed the way that people live and communicate. Since this 

rapid growth of technology, researchers around the world have been interested in how this is 

affecting people.  

Social media constitutes a broad term that includes a range of communication 

channels such as YouTube videos or Wikipedia entries. Within the social media sites is 

included the so-called social networks sites (SNSs). SNSs allow users to create and share 

personal profiles, content, and information (Verduyn et al., 2017). SNSs such as Facebook 

and Instagram are being used by billions of people around the world daily (Pew Research 

Center, 2019). Within the billions of users, the population that most frequently use these sites 

are young adults aged between 18 and 29 year olds (Alzougool, 2018, Cohen et al., 2018). 

Given this popularity of SNSs and new technology among the young population, researchers 

have been interested in how this usage is related to mental health. Therefore, a considerable 

amount of research in the past decade has been conducted in this area. Nevertheless, studies 

have found contradictory, inconsistent, and inconclusive results regarding the associations 

between technology usage, well-being, and mental health. Therefore, a primary goal behind 

this research project is to trace through the various strands of findings to ascertain the 

commonalities and differences between the spectrum of reported outcomes. This should 

provide more clarity on the direction in which future research should be carried forward.  

 

Well-being and Mental Health 

 

The psychological constructs well-being and mental health are related and very often 

used interchangeably (Galderisi et al., 2015). The World Health Organization (WHO) defines 

https://www.sciencedirect.com/science/article/pii/S0736585319307968#b0015
https://www.sciencedirect.com/science/article/pii/S0736585319307968#b0115
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mental health as ña state of well-being in which the individual realizes his or her own 

abilities, can cope with the normal stresses of life, can work productively and fruitfully, and 

is able to make a contribution to his or her communityò (World Health Organization, 2004, p. 

13). Regarding well-being, a wide range of definitions exists in the literature. Some 

definitions of psychological well-being focus on positive mental healthðsuch as positive 

affect or life satisfactionðwhile others focus on the absence of negative mental health 

outcomes such as anxiety, loneliness, or negative affect (Diener et al., 2010). In this project 

the researchers agreed with the perspective of other researchers like Burke and Kraut (2016) 

in using a broad view of the term psychological well-being. Therefore, we used multiple 

indicators of the construct such as: anxiety, loneliness, satisfaction with life, perceived social 

support, negative affect, and positive affect.  

The well-being and mental health status of students at university is of growing 

concern. In the United Kingdom the prevalence rates of anxiety and other mental health 

problems in university students have been increasing in the past decade (Thorley, 2017). 

Moreover, internationally, levels of studentsô mental health problems also constitute a major 

concern due to increasing levels of prevalence since 2010 (Beiter et al., 2015). 

The factors that may trigger mental health problems in students maybe are the new challenges 

(including the use of technology), the pressure to succeed and the transition to adulthood 

(Andrews & Wilding, 2004). It should not be assumed that mere familiarity with technology 

will counter anxiety ï for example students experience test anxiety even after long experience 

with tests. This is especially so once the idea of evaluation is introduced (Mcilroy et al., 

2000). Evaluation or judgment from others relates not only to formal testing but may also 

relate to negative comments or dislikes on SNSs (Hoge et al., 2017; Lu et al., 2014). 
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Technology use and Well-being 

 

As mentioned previously, literature shows inconsistent findings in the relationship 

between technology use and well-being. While numerous studies have found a negative 

relationship between digital technology use and well-being (Demirci et al., 2015; Kross et al., 

2013; Lin et al., 2016; Twenge et al., 2018), others have found a positive or even a null 

relationship (Berryman et al., 2018; Jensen et al., 2019; Orben & Przybylski, 2019a, 2019b). 

Moreover, the associations found in the literature seem to depend on the examined indicator 

of mental health (Faelens et al., 2020). For instance, although the findings from the meta-

analysis conducted by Huang (2017) support a negative association between SNS use and 

well-being (r = ī 0.07), the associations of this use with depression and loneliness were weak 

and negative. Furthermore, the associations with positive indicators of well-being such as life 

satisfaction were close to zero. In support of this, Yoon et al., (2019) found in a meta-analytic 

review a positive association between SNSs usage in terms of time spent on them and 

depressive symptoms.  

The literature also shows that studies have focused on one or two of the components 

of well-being. For instance, Huang (2010) conducted a meta-analysis of 40 studies, in which 

37 used loneliness as an indicator of well-being, 33 used depression, and 7 used life 

satisfaction. Other studies have used mood and loneliness (Kross et al., 2013; Verduyn et al., 

2015) or perceived social support (Kraut et al., 1998; Ellison et al., 2007) as short-term 

measures. Nevertheless, results from the study conducted by Burke and Kraut (2016) 

supported the idea that online communications influence well-being when the construct is 

considered broadly with all its components. Furthermore, many studies in the literature 

focused on one or two SNSs, like Facebook or Instagram. In order to have a more 

comprehensive view in this area of research, Verduyn et al., (2017) reviewed the literature 

surrounding how social network sites usage influences subjective well-being. As reported in 
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their literature review, early studies focused on overall usage of social networks and 

subjective well-being. Nevertheless, more recent studies examined the relationship between 

social networks sites and this construct, but in a more granular approach, such as considering 

specific types of social networksô usage (Faelens et al., 2020; Matthes et al., 2020). Currently, 

different mechanisms underlying the relationship of interest are being examined. For 

example, social support and social comparisons have been frequently studied as mediators in 

the relationship between social networks sites and well-being (Verduyn et al., 2017). 

However, researchers need to examine continuously the consequences of technology, SNSs 

and applications usage for well-being because SNSs are changing continuously at a rapid 

pace (Verduyn et al., 2017).  

 

Technology Usage and Anxiety 

 

A growing body of research has demonstrated the relationship between the use of 

technology, specifically social technology (e.g., texting, instant messaging, e-mailing) and 

anxiety (Hoge et al., 2017). For instance, researchers have found that not receiving replies 

immediately after a message, the amount of text messaging and the feeling of being 

dependent on text messaging were associated with anxiety (Lu et al., 2014; Lu et al., 2011). 

Therefore, the constantly connected and always-online nature of digital devices can 

exacerbate feelings of anxiety (Harwood et al., 2014; Hoge et al., 2017). Moreover, there are 

other facets of technology that could cause anxiety. For instance, technology could contribute 

to an information overload because individuals are bombarded simultaneously with 

information from multiple electronic sources (Chen & Lee, 2013). In this thesis the concepts 

of moderators and mediators are important to elucidate the relationship between 

psychological constructs in the context of technology use. These variables are intermediate 

between predictor and outcome variables, and sometime show that they are the ñthird 

variableò that completely nullifies (mediates or moderates) the direct effect between the 



14 
 

predictor and criterion.  On the other hand, they sometimes provide partial moderation or 

mediation between predictors and outcomes. In this case there are significant direct and 

indirect effects, and this enhances the relationship between predictors and outcomes as the 

intermediate variable serves as a significant covariate with the predictor (Baron & Kenny, 

1986). Moderators are set out as categorical and often dichotomous variables that show the 

differences between predictor and outcomes according to the level of the moderator (e.g., 

could be whether participants use a given technology or not, or whether they use if in bed or 

not etc.). Moreover, mediators perform the same intermediate function as moderators except 

that they are measured at scale/continuous level and are often psychological constructs such 

as, in this study, social support.  

The question of how the mediators and moderators in the relationship between 

technology use and anxiety/wellbeing functions across the various levels remains unclear and 

more research is needed to address this (Hoge et al., 2017). Thus, in the relationship between 

technology and anxiety/wellbeing, research needs a more detailed assessment of how and 

why individuals engage with technology to develop theoretical models and targeted 

interventions strategies (Vannuci et al., 2017). 

 

Social Comparison in Social Network Sites  

 

 Research has shown that technology use increases negative social comparisons, such 

as believing that others have better lives and are happier (Chou & Edge, 2012), which may 

lead to symptoms of anxiety (Vannuci et al., 2017) and have negative influences on well-

being (Gerson et al., 2016).  

This finding about the social comparison mechanism that takes place in SNSs relies 

on Social Comparison Theory (Festinger, 1954). This theory sustains that individuals 

compare themselves with others to create their self-perceptions (Festinger, 1954). Because in 
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SNSs the information about others is available, they provide constant opportunities for social 

comparison (Clark et al., 2018). Based on Social Comparison Theory, researchers have 

established two types of social comparison: upwardðcomparing oneself with perceived 

superior othersð, and downwardðcomparing oneself to perceived inferior others (Vogel et 

al., 2014). The type of social comparison that most frequently occurs in SNS is the upward 

because users tend to portray their successes more likely than their failures (Verduyn et al., 

2020).  

Discernibly, social comparison is prevalent across cultures. Moreover, even before the 

existence of SNSs people tended to impress others. However, the existence of SNSs have 

opened a window where people expose idealized images of themselves and an enormous 

amount of self-enhancing information (Verduyn et al., 2020; Vogel et al., 2014). As 

demonstrated by numerous studies, these comparisons result in decreases in subjective well-

being (Haferkamp & Krämer, 2011; Sherlock, & Wagstaff, 2019). It is important to mention 

that these relationships seem to be unidirectional, with social comparison as the mediator 

between SNSs usage and decreased levels of well-being. A study conducted by Steers et al., 

(2014) found that Facebook usage was associated with more social comparison, which lead to 

higher levels of depression, which indicated the role of social comparison as a mediator. 

However, when level of depression was treated as the mediator, the model did not fit the data. 

Thus, this finding indicated that well-being should be the outcome variable.  

The literature review shows conclusive findings regarding the mediating role of social 

comparison in the relationship between SNS and well-being. However, most of the studies 

have focused on one social network such as Facebook or Instagram. Moreover, social 

comparison has usually been measured through general scales of an individualôs tendency to 

make social comparisons, for instance, the social comparison orientation scale (Gibbons and 

Buunk, 1999). The criticism around the usage of these measures to evaluate social 
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comparison is that social comparison orientation is not the actual behaviour; and although 

both are highly associated, social comparison orientation is a predictor of the behaviour 

(Chae, 2018). To overcome this gap, previous studies have evaluated the construct through 

single items measures. Specifically, Chae (2018) evaluated social comparison through social 

media with the item ñhow often, in the past 30 days, did you compare your life with that of 

your friends on social media?ò. Although single items measures have been proved to be valid 

in the measurement of several constructs (e.g., Cheung & Lucas, 2014), more refined 

measures of social comparison with a specific emphasis on SNSs are needed. Although the 

single item use approach has been demonstrably useful in surveys in order to reduce the 

volume of large surveys (Woods & Hampson, 2005), the approach is a shorthand method that 

does not capture the breadth of content validity that truly represents the underlying latent 

construct.  

 

 

Research Evaluating Media and Technology Usage 

 

In the evaluation of media and technology usage, research studies have used a variety 

of measurement tools. The criticisms surrounding these measurement tools focus on several 

issues: variety of methods that makes it difficult to make comparisons, specific and limited 

assessment of activities and attitudes toward technology usage, and the new technologiesô 

development (Rosen et al., 2013). For instance, Rosen et al., (2013) developed a 

comprehensive measurement tool that assesses technology usage, Facebook usage, positive 

and negative attitudes toward technology and anxiety about being without technology. 

However, this scale does not consider other new social networks such as Instagram or twitter. 

Moreover, this scale does not assess the anxiety construct related to technology in enough 

profundity. In relation to the former, anxiety is only considered as dependence on technology, 

but it does not take into account the possible anxiety experienced while using technological 
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devices and precludes other factors that may trigger anxiety (e.g., information overload, 

pressure to answer messages etc.). Finally, although positive and negative attitudes towards 

technology are assessed by the scale, these subscales do not provide any information 

regarding studentsô well-being when using their devices, apps, and social networks. 

 

The Impact of Technology use on Sleep  

 

Another factor that is important to consider and that plays a bidirectional and 

interactive effect on mental health is sleep (Vedaa et al. 2016). Several studies have reported 

associations between sleep problems, anxiety and other mental health problems (Hussain & 

Griffiths, 2019). Indeed, insomnia is not considered secondary to a mental health diagnosis 

but as comorbid with it (Scott & Woods, 2019).  

Furthermore, rates of insomnia and short sleep duration have been prevalent worldwide and 

have been considered as major public health problems (Barnes & Drake, 2015). This has been 

reported especially among student populations where poor sleep symptoms are common 

(Russell et al., 2019). A study by Becker et al., (2018) examined a sample of 7,600 university 

students and found that 62% of respondents reported poor sleep.  

Sleep problems have been associated with technology usage (Alimoradi et al., 2019; 

Hussain & Griffiths, 2019). The use of smartphones consists of a leisure activity that can be 

engaged in at any time. Thus, it can affect usersô quality of sleep if it occurs at night-time and 

create a time shift (Luqman et al., 2020). Indeed, a study conducted by Lastella et al., (2020) 

found that the use of electronic devices in bed was associated with reduced sleep duration and 

sleep quality in adults.  This finding is consistent with the results of the study conducted by 

Luqman et al., (2020) that demonstrated an association between SNS usage at night through 

Smartphone and a poorer quality of sleep. In addition, some studies have suggested that 

keeping the electronic devices in the bedroom is related to poorer sleep in students (Exelmans 
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& Van den Bulck, 2016; Whipps et al., 2018). Also, prior to bedtime, the time spent using the 

devices is important in relation to sleep quality. For instance, a study conducted by Orzech et 

al., (2015) found that in the 2 hours prior to bedtime, a longer use of digital media was 

associated with poorer sleep outcomes. The impact on sleep is related to several mechanisms 

including the displacement of sleep due to technology use, the stimulating effects that 

increase the physical arousal in the user and the effects of light from the screen that affects 

physiological markers such as melatonin (Cain and Gradisar, 2010). 

One emerging concept that may influence the ability to set boundaries around sleep 

time and the use of technology is óthe fear of missing outô (FoMO) (Rogers and Barber, 2019; 

Scott and Woods, 2018). 

The Role of Fear of Missing out  

 

 Research examining the relationships between technology use, well-being, and 

mental health outcomes, needs to consider mediating and moderating factors such as the 

construct of fear of missing out (FoMO). FoMO is operationalized as ña pervasive 

apprehension that others might be having rewarding experiences from which one is absentò 

and ña desire to stay continually connected with what others are doingò (Przybylski et al., 

2013, p. 1).  

Although FoMO as a construct is usually considered in relation to the online context 

(Alt, 2018; Chai et al., 2019), its definition and the measurement tool do not refer to the 

online world (Prybylski et al., 2013). Hence, FoMO could be considered as a personality trait 

or overall tendency that individuals feel fear of missing out on something (Wegmann et al., 

2017). However, it has been related to the online context because SNSs allow people to 

monitor easily what others are doing and therefore to fulfil the basic needs of those high in 

FoMO (Rogers & Barber, 2019). Moreover, university students identified that their sleep was 
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restricted because they did not want to go to sleep and miss out social events or any kind of 

interaction with their peers occurring over social media (Adams et al., 2017). In addition, 

other students reported that during their sleep the cell phone was present, and they even 

answered messages (Adams et al., 2017). Accordingly, the researches Barber and Santuzzi 

(2017) have shown that FoMO is associated with poor sleep hygiene (e.g., behaviours such as 

taking long naps, consuming caffeine or alcohol before going to bed, etc) in university 

students. Although these authors did not find a significant association between FoMO and 

technology use before or during sleep, their findings are not in accordance with findings 

reported by others. For instance, Scott and Woods (2018) demonstrated that FoMO was 

significantly associated with higher levels of SNSs at night-time. Therefore, due to the 

contradictory and limited information regarding the relationship between FoMO and 

technology usage at night-time, more research is needed. Moreover, the relationship between 

technology usage and FoMO can be understood within Self-Determination Theory (Deci & 

Ryan, 1985), as a vehicle to fulfil the basic needs that this theory states (Przybylski et al., 

2013). Furthermore, previous research suggests that the satisfaction of basic needs seems to 

reduce FoMO (Xie et al., 2018). Theory provides a foundational framework to explain the 

conceptualisation, operationalisation, and functional relationships between the components 

within it. Although it is not always possible to test the causal relationships between the 

components, theory nevertheless provides confidence in outcomes when the statistical effects 

align with the theoretical concepts that are already well established (Jöreskog & Sörbom, 

1993). 
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Hence, the understanding of the theoretical frameworks presented in the literature may 

help to shed some light to comprehensively examine this area of research.    

Theoretical Approaches 

 

There are three major theoretical and conceptual frameworks to understand the use of 

technology and SNSs. One theoretical perspective in the literature is Self-Determination 

Theory (Ryan & Deci, 2000). This theory, as we mentioned previously, states that there are 

three crucial psychological needs: autonomy, competence, and relatedness (Ryan & Deci, 

2000). Specifically, research assessing the outcomes of SNS usage, has focused on the need 

for relatedness (Sheldon et al., 2011) for its relevance to SNS context. Sheldon et al., (2011) 

found that the usage of an SNS platform, specifically Facebook, showed bidirectional 

outcomes. They found a positive correlation between Facebook usage and disconnection 

because people who do not meet their relatedness needs offline, use Facebook as a coping 

strategy. In addition, they found a positive correlation between Facebook and connection in 

which Facebook usage acts as a rewarding experience by which people attain relatedness.  

Another perspective presented in the literature is based on two opposing hypotheses: 

the stimulation and displacement hypothesis (Valkenburg & Peter, 2007). The stimulation 

hypothesis specifies that SNS usage increases for those people who have difficulties in creating 

social relationships and therefore, this usage may be beneficial in increasing well-being, 

reducing loneliness and becoming more connected. Some studies support this hypothesis (e.g., 

Valkenburg & Peter, 2007). However, results in the literature are mixed and there are also 

studies that support the displacement hypothesis. The displacement hypothesis proposes that 

time spent in SNS displaces time spent in face-to-face interactions (Nie & Erbring, 2002), 

which will consequently result in the disconnection of the individuals with others offline, and 

therefore not meeting their deeper relatedness need.  
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The third theory that has attention in the literature is the Interpersonal-Connection 

Behaviours Framework (Clark et al., 2018). This framework sustains that SNS usage is 

prejudicial for the individualsô well-being when this usage is determined by behaviours that do 

not fulfil needs for acceptance and belonging (e.g., social comparison and isolation) and 

consequently do not fulfil the need of relatedness. On the contrary, SNS usage is beneficial for 

well-being when behaviours that satisfy needs of belonging, and connectedness take place. All 

these theoretical perspectives in general terms seem to be reconciled in the explanation of the 

bidirectional outcomes obtained through the use of technology and SNSs.  

These theoretical perspectives provided a good foundation for the current research in 

terms of both positive and negative outcomes. Therefore, the constructs used in this study can 

be traced to theoretical underpinnings, both directly and indirectly, either positively or 

negatively. For example, positive psychological outcomes (positive perceptions of well-being) 

could be attributed to the feeling of competence when posting a photo on SNS or writing a post 

(Jung & Sundar, 2020). Moreover, the construct FoMO has been explained within the context 

of the Self-Determination Theory, considering that needs that are not fulfilled lead to higher 

levels of FoMO and consequently to a higher usage of technology, which satisfies 

psychological needs (Przybylski et al., 2013). In addition, the constructs of anxiety and sleep 

difficulties may have unintended consequences for well-being and for the satisfaction of the 

needs of relatedness. Furthermore, the construct of loneliness represents the opposite of 

relatedness (Chen et al., 2021). In the same vein, social support naturally weaves into these 

theoretical frameworks as it is seen as adaptive to wellbeing and a buffer for negative outcomes.  

Cross-cultural Examination of Technology Usage, Well-being and Mental Health 

  

Research has stablished culture as a factor that affects the relationships between 

SNSs, technology use and well-being (Lee et al., 2016; Wenninger et al., 2019). More 

specifically, a review of the literature reveals that the patterns of SNSs use vary in different 

https://journals.sagepub.com/doi/full/10.1177/0022022119839145
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countries. For instance, a study conducted by Sheldon et al., (2017) compared Instagram 

usage among American and Croatian students, respectively, an individualistic and a 

collectivistic culture. In this cross-cultural study they found that culture moderates the 

relationship between different forms of gratification and use of Instagram. Furthermore, Lee 

et al.'s (2016) findings reveal cross-cultural differences in the motivation of usage of SNS and 

the intensity of this usage among university students from Malaysia, Korea and China. As a 

result of their findings, they state that research examining the impact of SNS on well-being 

(positive or negative) needs to consider cross-cultural differences.  

Furthermore, cross-cultural studies permit a more valuable understanding of results given the 

use of several large samples with the same timeline, methodology, and statistical analysis 

(Laconi et al., 2018). Hence, a foundation of knowledge is needed to promote healthy SNS 

use. Therefore, it is of sum importance to explore the similarities and differences between 

several cross-cultural samples.  

In this thesis, university students from three countries (UK, Spain, and Turkey) were 

examined. The cultural differences among the chosen countries are sufficient to provide a 

rationale for their inclusion in this thesis. These differences are shown on Hofstedeôs six 

dimensions of culture: 1) Power Distance Index (high versus low), 2) Individualism Versus 

Collectivism, 3) Masculinity Versus Femininity, 4) Uncertainty Avoidance Index (high 

versus low), 5) Long- Versus Short-Term Orientation, and 6) Indulgence Versus Restraint 

(Hofstede, 2011). Both Spain and Turkey are lower in terms of individualism as compared to 

UK, which it is high. Additionally, UK is very low in power distance as compared to Spain 

and Turkey, which are high. In the masculinity domain, the UK is high in masculinity as 

compared to Spain and Turkey. Moreover, the UK is much lower in uncertainty avoidance 

than either Spain or Turkey. Finally, in the long-term orientation and the indulgence domains, 

the UK is higher than Spain and Turkey. Thus, based on all of Hofstedeôs dimensions we can 
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conclude that Spain and Turkey are somewhat similar to each other and different from the 

UK. 

Specific hypotheses related to culture are not postulated in the thesis. However, the 

principal point is that there are sufficient cultural differences among the countries chosen to 

understand, in a wider context, the thesisôs research questions and to ensure the applicability 

of the measures across countries.  

 

Aims of this Thesis 

 

As the above literature demonstrates, a more nuanced assessment of technology and 

SNSs usage, such as usersô perceptions, and the questions of how and why individuals engage 

with digital technology is important for making theoretical and empirical progress regarding 

the relationships between technology use, well-being and mental health (Vannucci et al., 

2017). Research needs to advance in this area in order to know how to maximize the benefits 

of technology and to minimize the negative impact. 

Research in this issue has increased dramatically, providing important findings. 

However, the continuously changing characteristic of technology and social network sites 

creates novel challenges for researchers to address (Verduyn et al; 2017). Some elements 

need to be taken into account for studies aimed at extending the current knowledge and 

avoiding the limitations of the previous research:  

1. There is a need for investigating the factors that predict and mediate the 

relationships between technology and SNSs usage, well-being and mental health. This study 

will highlight several of these are indicated in the literature review above (e.g., anxiety, social 

comparison, and FoMO). 
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2.            The measure construction is a challenge for researchers in this area. This is a 

task that should be considered and adapted to the typical usersô patterns. Also, research 

should assess the contextual and psychological mechanisms that are possibly shared by the 

use of technology and SNS in general instead of identifying specific platforms that can be 

rapidly discontinued. Thus, research should assess the how and why of general technology 

usage and social network sites instead of merely replicating previously established findings 

(Mcfarland & Ployhart, 2015). 

Therefore, this thesisô aims are to: (1) examine the relationships between technology 

usage, anxiety, and well-being through the assessment of individual perceptions, behaviours 

and affective states in university students in three countries (Spain, UK and Turkey), and (2) 

to determine the possible mechanisms (social comparison, fear of missing out) that mediate 

and predict these relationships. To achieve the above aims, new measures need to be 

developed and validated across the three different cultures, in order to complement and 

extend existing validated measures.  

 

Contributions and Application  
 

As technology and SNSs are becoming increasingly a major part of peopleôs life, 

continued investigation into the consequences of using them, is crucial to help people make 

informed decisions about the amount of time they spend on their online activities. It is also 

important that people learn to monitor the time they invest in SNSs so that they can balance 

usage with other activities. This research recognises the value of adaptive technology use, not 

least because of the limitations imposed by the pandemic. However, this must be weighed 

against the problems that can emerge such as obsession, addiction, self-esteem issues, 

maladaptive social comparison, wellbeing, social dysfunction etc.  
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This research differs from previous studies in providing clear and comprehensive 

measures that could cross culture and time. Those measures allow the investigation into 

relationships between technology usage and the constructs of interest through the assessment 

of individual perceptions, cognitions, behaviours, and affective states. Moreover, the new 

measures investigate the possible contextual and psychological mechanisms that mediates 

these relationships. Through capturing the underlying mechanisms embodied within the 

psychological constructs used in this study, the researcher will highlight the time invariant 

aspects of approaches to technology, that are likely to remain as constants whilst SNS 

platforms continue to evolve. Finally, this research includes a cross-cultural comparison that 

adds more value to the findings, and it allows the validation of the new measures.  

Chapter Summary 

 

To conclude, SNS use has been associated with positive and negative mental health 

and well-being outcomes (Young et al., 2020). The literature shows inconclusive findings. 

Previous research has focused on one or few mental health and well-being outcomes (e.g., 

depression, stress) and has reduced analysis to one platform (e.g., Facebook or Instagram). 

There is not consensus in the question of whether there is a positive or negative relationship 

between technology, well-being, and mental health. For instance, Twenge and Campbell 

(2019) found negative associations between SNS and depression, suicidal ideation, and lower 

well-being levels. On the other hand, Orben and Prybylski (2019) sustain that the 

relationships between SNS, mental and well-being are moderated by other variables (gender 

and analytical methods).  

Comprehensively, it seems that it is the quality rather than the frequency of digital 

devices usage and SNS that predicts anxiety and poorer well-being outcomes (Feinstein et al., 

2013). Nevertheless, there is a dearth of research that focuses on specific mechanisms that 
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may lead to these outcomes. Therefore, the mediating role of mechanisms such as social 

comparison needs to be researched (Verduyn et al., 2017). In addition, research has already 

developed a large number of measures for technology use. However, most of these 

instruments focus on specific facets of technology-related behaviour (e.g., anxiety for 

dependency to the devices) or specific networks (e.g., Facebook or Instagram). Therefore, 

these measures do not capture relevant individual differences in the typical users. Also, the 

emergence of new SNS platforms suggests that any given application may be rendered time 

variant (e.g., fewer users) and may even become obsolete. Data from this programme could 

shed light on these associations and questions, improving researchers and practitionersô 

ability to encourage a more adaptive use of technology. 

Theory has provided both structure and context for this project to ensure that the 

research has been guided by directional signposts. In general, theory gives confidence that the 

work can be embedded and thus have the stability that stands the test of time. Theory confers 

a secure base because it is built around a strong body of empirical evidence. In addition, 

theory serves to generate testable hypotheses that can both support and expand on the theory. 

Although theory provides strong foundations it also has the flexibility to test emerging 

constructs or unique combinations of constructs to cater for innovative research and to 

enhance it further through predictive validity. Moreover, theory is flexible enough to 

incorporate both nomothetic and ideographic approaches to research as well as cross-

sectional and longitudinal perspectives and in the present study, cross-cultural invariance 

testing. The present study therefore has been designed within the context of the following 

theories and constructs: Social Comparison Theory, Self-Determination Theory, the 

Interpersonal Connection Behaviours Framework, the Stimulation and Displacement 

Hypothesis, with the overall context of individual differences (e.g., sleep, anxiety, FoMO), 

mental health and wellbeing. 
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Psychometric is a recurrent and central issue in this thesis and is simply defined as the 

measurement of the psyche or mind (Michell, 2021). Or the latter could be more broadly 

understood as cognition, behaviours, and emotions. Psychometric puts the measurement into 

the psyche so that it gives scientific rigour to the research. However, it also puts the psyche 

into the metric or measurement so that the research work becomes applied and does not stop 

with the analysis of numbers. In the integration of these two concepts (metric and psyche), 

Psychometrics embraces the challenge of measuring human states and traits (i.e., the dynamic 

sand relatively ñfixedò aspects of human individual differences). It links the statistics with 

psychological content and the applied aspects of human functioning, and it generates 

confidence by building up validities and reliabilities. In addition, it both guides and tests the 

development of psychological constructs and has allowed the researcher in this study to test 

cross-cultural invariance or equivalence of contemporary psychological constructs. 

Psychometrics has allowed the researcher to test the commonalities and uniqueness across 

constructs through the processes of Confirmatory Factor Analysis and Structural Equation 

Modelling. Thus, following the principles of psychometric construction, a pilot study, a panel 

of experts and content validity (focus group) were carried out and presented in the next 

chapter. 
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Chapter 2- Implications of Technology Usage for Subjective Well-being, Anxiety, and 

Mental Health: a Measure to Capture University Studentsô Perceptions 

Abstract 

The present study provides a measure to investigate the relationships between 

technology usage and anxiety, and well-being, through the assessment of individual 

perceptions, behaviours, and affective states in university students. Moreover, this measure of 

50 items investigates the possible contextual and psychological mechanisms that may 

mediate these relationships. Items assessing usage of devices were created based on the most 

used electronic devices. Items about technology activities were created selecting 11 items 

from the 27 itemsô activities included in the Media and Technology Usage and Attitudes 

Scale (Rosen et al., 2013); social network sites and applicationsô items were created based on 

their popularity with the students; perceptions of anxiety and perceptions of well-being scales 

were created based on the literature and focus group; and for the scale of social comparison, 

two items were adapted from the Scale for Social Comparison Orientation (Gibbons & 

Buunk, 1999) and the other five items were new. The processes used in consulting students 

through focus groups and experts for item clarity and adequacy, as well as reference to 

content validity and tests through basic statistics have provided confidence that the new items 

should be carried forward for more thorough analysis and validation. To develop and enhance 

the content validity of the measure, a pilot study (N = 27) and a focus group (N = 4) were 

conducted (Mage = 27, sd = 6.07, from 8 nationalities, 70% British). Preliminary results from 

the pilot study revealed acceptable reliabilities for the measure and strong individual 

differences emerged on each measure, along with sound indicators of normality. Moreover, 

promising, and interesting correlations were found between some of the constructs of interest. 

Anxiety due to technology use was positively correlated with total social comparison (r = .50, 

p < .05).  Nevertheless, the correlation between well-being perceptions and social comparison 
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was not statistically significant (r = -.23, p > .05). Moreover, there was not a statistically 

significant association between well-being perceptions and anxiety due to technology use (r = 

-.40 p > .05). Regarding the social network sitesô activities, significant associations were 

found between check your social network site page and well-being perceptions (r = .44 p < 

.05); update your status and well-being perceptions (r = .41 p < .05) and click ñlikeò on 

someone elseôs content (r = .41 p < .05). The new measures emerged with good content 

validity and preliminary psychometric properties that were sound, and thus may offer a valid 

and reliable approach for future research.  

Introduction  

 

Technology and social media are rapidly developing and changing the way people 

feel, behave, and interact in the world. In this age of rapid technology development, in which 

people believe that they could not live without some devices (e.g., smartphones; Smith, 

2015), it is crucial to understand how this usage affects important aspects of life. 

Students are the most active and enthusiastic users of technology (Wentworth & 

Middleton, 2014) and the amount of time that they invest in using their devices raises the 

question of what are the consequences of this usage for them, academically, personally and 

professionally. Furthermore, since happiness is a basic life goal that is pursued by many 

people around the world (Tay et al., 2015), marketing hinges upon the assumption that new 

technologies are designed to increase subjective well-being and happiness. However, the 

question of whether these are enhanced or undermined remains unclear. Part of the 

importance of research investigating subjective well-being lies on its influence on health and 

longevity (Diener et al., 2017; Westerhof et al., 2014). Another important life domain for the 

youth population is academic performance, a factor that it is also influential in judgments of 

well-being and overall life satisfaction (Pavot & Diener, 2008; Schimmack, et al., 2009). In 
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addition, research suggests that measures of negative affect, such as stress and anxiety, are 

negatively related to well-being, and to life satisfaction among undergraduate students 

(Asberg et al., 2008). In relation to this, it is important to highlight that anxiety and other 

mental disorders are problems that university students experience at higher rates than their 

peers who are not attending university (Cvetkovski et al., 2012; Stallman, 2010). 

Additionally, a growing body of research has demonstrated the relationship between the use 

of technology, specifically social technology (e.g., texting, instant messaging, e-mailing) and 

anxiety (Hoge et al., 2017). For instance, researchers have found that not receiving replies 

immediately after a message, the amount of text messaging received and the feeling of being 

dependent on text messaging, were associated with anxiety (Lu et al., 2014, Lu et al., 2011). 

Therefore, the constantly connected and always-online nature of digital devices can 

exacerbate feelings of anxiety (Harwood et al., 2014, Hoge et al., 2017). Moreover, there are 

other facets of technology that could cause anxiety. For instance, technology could contribute 

to an information overload because individuals are bombarded simultaneously with 

information from multiple electronic sources (Chen & Lee, 2013). Finally, research has 

shown that technology use increases negative social comparisons, such as believing that 

others have better lives and are happier (Chou & Edge, 2012), which may lead to symptoms 

of anxiety (Vannucci et al., 2017). The question of what the mediators and moderators in the 

relationship between technology use and anxiety are remains unclear and more research is 

needed to address this (Hoge et al., 2017). 

Many studies have addressed the question of whether time spent interacting with SNS 

influences subjective well-being (e.g., Vannucci et al., 2017), which refers to how people 

evaluate their life (Diener, 2009). Some definitions of well-being that can be found in the 

literature are based on positive factors (positive affect, cognitive evaluation of oneôs 

satisfaction with life, meaningful purpose, or good mental health), while others are focused 
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on the absence of negative mental health, including anxiety, depression, loneliness, and stress 

(Diener et al., 1985). Previous research has investigated the link between internet use and one 

or two of the components of well-being. Researchers conducted a meta-analysis of 40 studies, 

in which 37 used loneliness as an indicator of well-being, 33 used depression, and 7 used life 

satisfaction (Huang, 2010). Other studies have used mood and loneliness (Kross et al., 2013; 

Verduyn et al., 2015) or perceived social support (Kraut et al., 1998; Ellison et al., 2007) as 

short-term measures. Nevertheless, another study assessed how online communication 

through Facebook influences well-being, broadly constructed (Burke & Kraut, 2016). Results 

from this study supported the idea that online communications influence well-being when 

considering all its components.  Moreover, as it is reported in the literature review, social 

support and social comparisons have been frequently studied and are well established as 

mediators in the relationship between SNS and well-being (Verduyn et al., 2017). However, 

there is a need for research examining other mechanisms such as perception of wasting time 

(Sagioglou & Greitemeyer, 2014), information overload (Koroleva et al., 2010) and worrying 

(Shaw et al., 2015). Thus, researchers need to examine continuously the consequences of 

technology, SNS and applications usage for well-being (Verduyn et al., 2017). Moreover, the 

environment of SNS prompts social comparison with others. Some authors have found results 

that suggests that upward social comparison on Facebook is the cause of the detrimental 

effects of this social network usage on well-being (Vogel et al., 2014). All these findings 

provide a helpful view and the coordinates in exploring the ways in which SNS use leads to 

negative psychological outcomes.  

The literature shows that only a limited type of social network platforms and 

technology has been evaluated by most of the previous studies. For instance, Rosen et al., 

(2013) evaluated anxiety about being without technology, or dependence, and Facebook 

usage. However, new platforms such as Instagram, and anxiety perceived when using SNS or 
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the electronic devices, were not evaluated in their study. In addition, perceived well-being 

obtained through the usage of devices, apps, and social networks has not been evaluated to 

the best our knowledge. Perceived well-being when using technology could be a factor 

associated with actual levels of well-being, and with the general frequency of use.  

The Current Study: Developing a Comprehensive Method for Assessment 

In this study a measurement tool of digital technology usage was constructed to 

investigate the relationships between technology usage and anxiety, and well-being, through 

the assessment of individual perceptions, behaviours, and affective states in university 

students. Moreover, this new measure investigates the possible contextual and psychological 

mechanisms that mediates these relationships. More specifically, the measure consists of the 

assessment of: 

·         Technology usage: devices, activities, social network sites (SNS) and applications. 

·         Anxiety in relation to the use of devices and SNS. 

·         Well-being in relation to the use of devices and SNS. 

 

Additionally, the measure will capture whether these relationships are mediated by the next 

factor: 

·         Social comparison using devices and SNS. 

Method 

 

Participants 

 

Participants were required to be university students aged 18 or older. Both users and 

non-users of several digital technologies, new applications and SNS were invited to 

participate. A total of N = 27 participants completed the online survey, however there were 
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missing data in 3 of the questionnaires. Eighty one percent of the sample was female, ranging 

in age from 21 to 51 (M = 27; Mdn = 25; SD = 6.07).  Moreover, the sample consisted of 8 

different nationalities although 70 % of them was British. 

The sample included participants studying a level 8 course (PhD or professional doctorate) 

(67%) and participants studying a level 7 course (PGCERT, PGDIP, Masters) (33%), and 

100% were full-time students. Overall mean income averaged £14.300 (SD = 6.395). 

Materia ls 

 

The constructed measure consists of a 50-item measure comprising general 

technology usage (devices, activities, SNS and applications), perceptions of anxiety, 

perceptions of well-being and social comparison. The researcher developed the items that 

form the scales of perceptions of anxiety, perceptions of well-being, and social comparison.  

General Technology Usage: Devices 

With the aim of assessing how different devices relate to the constructs of the study, a 

total of 5 digital devices (mobile phone, laptop, desktop computer, tablet, and Ipad) that are 

considered the most used among the average university student were included in the 

questionnaire. For these items, the 10-items frequency response scale used by previous 

research (Rosen et al., 2013) was adopted. This response scale includes the following options 

ranging from 1 to 10: never, once a month, several times a month, once a week, several times 

a week, once a day, several times a day, once an hour, several times an hour and all the time. 

The reason for using this response scale is because it constitutes a fine-grained measure 

which is perfectly adequate to typical contemporary users (Lin et al., 2016).  

General Technology Usage: Activities 

Based on the Media and Technology Usage and Attitudes Scale (MTUAS) (Rosen et 

al., 2013), 11 items related to activities on any device (mobile phone, laptop, desktop, tablet, 
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Ipad) were selected. In the selection of items, some principles of simplicity and adequacy to 

modern users were followed. The activities that form each item are: Check your e-mail, Search 

the internet, Check your social networks page, Browse other personsô profiles, Update your 

status, Comment on someone elseôs content, Click ñLikeò on someone elseôs content, Play 

games, Texting, Make calls, Receive calls. These items were rated in the same way as the 

former ones, with the 10-items frequency response scale ranging from 1 ñneverò to 10 ñall the 

timeò (Rosen et al., 2013). 

General Technology Usage: Social Network Sites and Applications 

For this block of items, 11 platforms were selected based on their popularity with the 

students and their effectiveness in previous research (Shensa et al., 2016; Smith, 2015). The 

items are: Facebook, Instagram, Tumblr, Twitter, Snapchat, WhatsApp, YouTube, Vine, 

Google+, Educational Apps, Other Apps.  The same 10-itemsô frequency response scale used 

previously ranging from 1 ñneverò to 10 ñall the timeò, was used for these items. 

Perceptions of Anxiety for Technology use 

Perceptions of anxiety for technology usage items were based on the factors found in 

the literature as the possible mechanisms underlying this relationship. There is limited 

knowledge regarding the relationship between technology and social media use and anxiety 

(Vannucci et al., 2017). Thus, the individual questions were related to anxiety for use rather 

than anxiety for dependence in order to contribute with knowledge in this area of limited 

research. This domain initially contained 8 items tapping into factors (overload of 

information, pressure for message senders and receivers, distraction, worrying about wasting 

time, etc.) that individuals can perceive as the ñwhysò in their feelings of anxiety while using 

technology. Specifically, the items tapping into overload of information are: ñSeeing lots of 

different news and information online adds to my anxietyò, ñSeeing unknown peopleôs 
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profiles through social networks makes me feel anxiousò, ñSeeing known peopleôs profiles 

through social networks makes me feel anxiousò, ñBeing connected at all time with people 

make me feel anxiousò. Moreover, the items tapping into the factor of pressure for message 

senders and receivers are: ñReceiving messages of people through different social networks 

adds to my anxietyò, ñReceiving messages of people through my electronic devices adds to 

my anxietyò. Finally, the items that form the factors of distraction and worrying about of 

wasting time were: ñSpending too much time using any electronic device (mobile phone, 

laptop, desktop, etc.) will make me feel anxiousò, and ñI get anxious during a task if I get 

distracted by electronic devicesò. Participants indicated the answers on a 5-point Likert-scale 

ranging from 1 (strongly agree) to 5 (strongly disagree). The possible range of scores in this 

scale is between 8 and 40.  

Perceptions of Well-being 

Perceptions about the impact of technology on well-being items were based on a 

broadly constructed definition of the construct, drawing strongly on the work of researchers 

who assessed how online communication influences overall well-being (Burke & Kraut, 

2016). The components of the construct used in the current study and therefore, the items 

created based on these factor are: loneliness (ñWhen I use social networks I feel less 

isolatedò), satisfaction with life (ñSpending time using any device will help me to find the 

meaning and purpose in my lifeò, ñSpending time using social networks will help me to find 

the meaning and purpose in my lifeò, ñUsing social networks makes me feel less satisfied 

with my lifeò, ñUsing any electronic device makes me feel less satisfied with my lifeò), 

positive affect (ñSocial networks make me feel happierò, ñSocial networks are a real source 

of comfort to meò) and negative affect and depression (ñSpending time on internet or social 

networks make me feel depressedò). Furthermore, two of the items are tapping into a self-

esteem factor (ñUsing social networks makes me feel confident and good about myselfò, 
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ñUsing any electronic device makes me feel confident and good about myselfò).  This block 

initially was formed by a total of 10 items ranging as the previous items on the 5-point 

Likert-scale from 1 (strongly agree) to 5 (strongly disagree). The possible range of scores in 

this scale are between 10 and 50.  

Social Comparison 

Two items were created from the Scale for Social Comparison Orientation, INCOM, 

Iowa-Netherlands Comparison Orientation Scale (Gibbons & Buunk, 1999), but with an 

adaptation to frame social comparison in a social networking context. Specifically, the item 

ñI often compare myself with others with respect to what I have accomplished in lifeò was 

adapted to SNS ñSocial networks induce me to compare myself with others with respect to 

what I have accomplished in lifeò; the item ñI often compare how I am doing socially (e.g., 

social skills, popularity) with other peopleò was adapted to ñSocial networks induce me to 

compare how I am doing socially (e.g. social skills, popularity) with other peopleò.  The other 

3 items were created based on what generally seems to occur in the context of social 

comparison when using SNS. These three items were ñPeople on social networks seem to 

have better lives than meò, ñSocial networks sites provide a situation where users constantly 

compare themselves with othersò, ñBrowsing other peopleôs social network profiles creates a 

pressure to have a perfect bodyò. Also, the 5-point Likert-scale from 1 (strongly agree) to 5 

(strongly disagree) was used in this block of items. The possible range of scores in this scale 

are between 5 and 25.  

Procedure 

A three-step process was used to develop the scales of this pilot study. First, the 

researcher conducted a preliminary survey (N = 27) which included the assessment of the 

constructs and factors identified in the literature that were relevant to technology usage, 



50 
 

anxiety, and well-being. The survey applied to the targeted population allowed exploration of 

the items, the online data collection, and to give the participants the opportunity for reflection 

about their use of technology as well as to give consent for being invited to participate in a 

group discussion. Second, to obtain a deeper insight into the survey, its actual content, and to 

identify potential variables that could be missing in the actual survey, a focus group (N = 4) 

was conducted with the participation of the students who gave consent to be contacted after 

the previous survey completion. Third, a consultation of experts (N = 3) was carried out to 

evaluate the test specifications and the selection of items with the aim of improving the 

content validity of the questionnaire. 

 

Focus Group  

  A focus group was organized and conducted with some of the students (N = 4) that 

took part in the first study and included their email response to participate in the group 

discussion. This had been approved by the Universityôs Ethics Committee prior to the 

commencement of the study. Focus groups are considered an important method to evaluate 

the instruments developed and to enhance content validity and consequently, the validity of 

research findings (Vogt et al., 2004). 

The aims of the focus group were: 

1. To provide a good insight into the questionnaires and scrutinize the instrument. To 

inform about the actual content of the survey questionnaire (its wording, item 

development, etc) 

2. To provide data about studentsô opinion regarding the factors that take place when 

using technology. 
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3. To identify new variables that may impact in the relationship between technology use 

and the studied constructs. 

The focus group was formed by four postgraduate students. The guideline for the interview 

was based on the questioning route method (Krueger & Casey, 2009), which creates a logical 

sequence of questions for facilitating engagement of all participants and in-depth analysis. 

The session lasted 1.5 hours and was audio recorded. Before starting, the conductor briefly 

explained the purpose of the research and emphasized that there were no right or wrong 

answers to the questions. Participants were also informed that although the discussion was 

planned to be audio recorded, participation would be confidential. 

In the second half of the session participants were asked to complete a printed version of the 

questionnaire that they previously filled in online, to ensure that participantsô memories were 

primed. Finally, participants provided their thoughts about the understanding, clarity, and 

relevance of the items to the target constructs. Comments and recommendations that emerged 

were recorded. The focus group guide used in the session is presented in the Appendix (see 

Appendix B). 

Consultation of Experts 

Moreover, after the focus group a consultation of experts were carried out. Three 

academic experts reviewed the test specifications and the selection of items to improve the 

content validity of the questionnaire. The experts were academic lecturers, each of them was 

native in the three languages used in the questionnaires and familiar with the use of scales 

and questionnaires. They were from the UK, Spain, and Turkey; and were identified through 

the academic network. They were contacted through email and the document for completion 

was provided. Here they were asked to review the survey specifications and the selection of 

items with their response categories. The document presented the objective of each block of 

http://www.sciencedirect.com/science/article/pii/S0747563215004008#b0145
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items and the experts were asked to read it in order to understand the purpose of the 

questions. In addition, the items were presented with their response category. The experts 

were asked to rate each item based on relevance, clarity, simplicity, and ambiguity on a five-

point Likert scale. They suggested some minor adjustments to the wording, which the 

researcher adapted. In general, they agreed with the clarity, adequacy, and relevance of the 

item content.  

Results 

 

Scale reliability tests were run for the created scales of perceptions of anxiety and well-

being in relation to the use of devices and SNS and social comparison using devices and SNS. 

Table 1 displays the means, standard deviations, and Cronbachôs alpha coefficient of these 

subscales. All of them had acceptable to excellent reliabilities. 

Table 1 

 Mean, Standard Deviations, and Cronbachôs Alpha of Scales of perceptions of anxiety, 

perceptions of well-being, and social comparison using devices and SNS  

 
Scales N Scalesô midpoints   Items Mean SD Alp

ha 

Skewness Kurtosis Minimun Maximum 

Perceptions of Anxiety 
24 24           8 18.46 6.57 .90 .38 -.50 8 33 

Perceptions of Well-being 
24 30             10 29.46 5.91 .79 -.56 .36 14 39 

Social comparison 
24 15 5 16.33 4.94 .90 -.13 -.88 8 25 
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The quality of the data in table 1 is evidenced from the low levels of skewness and 

kurtosis (>1), suggestive of multivariate normality. Also, all the Alpha values are at or above 

0.8 and are thus high indicators of high reliability. The midpoints of the three scales are 

presented and these show that the mean scores straddle around these in each case. However, 

the standard deviations show dispersion from each mean and illustrate that individual 

differences are clearly present in the response patterns.  

General Technology Usage 

 

As reported in Tables 2, 3 and 4, the relatively low inter-correlations among the 

different items for the four factors within the General Technology usage (deviceôs types, 

activities, SNS and applications), reinforce the decision to treat these items separately. 

 

Table 2 

Mean, Standard Deviations, and bivariate correlations between deviceôs types.  

Items Mean SD 1 2 3 4 5 

1. Mobile Phone 8.7 .96 -     

2. Laptop 6.3 1.90 .06 -    

3. Desktop Computer 5.4 2.90 -.02 .09 -   

4. Tablet 1.8 1.69 .01 .24 .32 -  

5. Ipad 2.3 2.01 -.09 -.09 .15 .14 - 

*p Ò 0.05, **p Ò 0.01. 



54 
 

 

The mean scores in table 2 reflect the frequency of use for each device. Mobile Phone 

has highest usage, as might be expected, and the standard deviation is clustered around the 

mean. The lowest usage is Tablet with more dispersion around the mean. Laptop and Desktop 

Computer come second and third in rank order after Mobile Phone use, but the latter has 

more dispersion from the mean. 

Table 3 

Mean, Standard Deviations, and bivariate correlations between SNS and applications.  

*p Ò 0.05, **p Ò 0.01. 

 

Items Mean SD 1 2 3 4 5 6 7 8 9 10 11 

1. Facebook  
6.63 2.40 -           

2. Instagram 
4.41 2.96 .23 -          

3. Tumblr 
1.33 1.27 .12 .24 -         

4. Twitter 
3.63 2.80 .02 .39* -.09 -        

5. Snapchat 
3.15 2.52 -.10 .61** -.09 .46* -       

6. WhatsApp 
6.07 2.32 -.11 -.07 -.28 .32 .29 -      

7. Youtube 
5.33 2.20 -.27 -.21 .25 .10 .11 .07 -     

8. Vine 
1.33 1.73 .11 .17 .89* -.19 -.17 -.44* .15 -    

9. Google+ 
2.44 2.49 -.29 .08 -.16 -.24 -.01 -.20 -.05 -.12 -   

10. Educational Apps 
2.81 2.06 .35 -.29 -.15 -.06 -.31 .19 -.06 -.08 -.22 -  

11. Other Apps 
4.52 2.15 .20 -.30 -.15 -.05 -.25 .00 .08 -.14 -.50** .52** - 
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In table 3 it can be seen that the frequency of use for the various platforms is highest 

for Facebook, WhatsApp, YouTube and Other Apps (each above 4). In the range between 2 

to 4 are Twitter, Snapchat, Google+ and Educational Apps. At the bottom (<2) are Tumblr 

and Vine. The variances around the means range from 1.27 to 2.96. The majority of the 

correlations are non-significant but seven are statistically significant and range from 

moderate to strong with one at r = 0.89. It is unexpected that non-significant correlations 

have been found between the platforms with the highest frequency of usage (Facebook, 

WhatsApp, and YouTube). 

Table 4 

Mean, Standard Deviations, and bivariate correlations between activities.  

Items Median SD 1 2 3 4 5 6 7 8 9 10 11 

1. Check e-mail 7.22 1.09 -           

2.Search the 

internet 

7.74 1.10 .28 -          

3.Check your SNS 6.93 2.30 .11 .45* -         

4.Browse other 

profiles 

4.37 2.10 .20 .26 .68** -        

5.Update status 2.33 1.41 .20 -.07 .24 .17 -       

6.Comment  3.74 2.36 .14 .06 .42* .17 .52** -      

7.Click ñLikeò  5.63 2.30 .05 .16 .65** .32 .44** .76** -     

8.Games 3.30 2.61 -.20 .24 .29 .02 -.06 .19 .32 -    

9.Texting 7.07 1.59 .15 -.14 .09 .19 .09 -.07 .02 -.25 -   

10.Make calls 5.00 1.75 .22 .10 .35 .43* .19 .14 .10 -.20 .62** -  

11.Receive calls 5.07 1.61 .41* .14 .30 .41* .24 .31 .14 -.21 .61** .91** - 

*p Ò 0.05, **p Ò 0.01. 
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The mean scores in table 4 reflect the frequency of each activity. Firstly, the activity 

ósearch the internetô has the highest usage, and the standard deviation is clustered around the 

mean. Secondly, the next activity with the highest usage is ócheck the emailô which also has a 

clustered standard deviation around the mean. Thirdly, the next activity with a mean above 7 

is ótextingô and it also has a standard deviation that is clustered around the mean. It was 

expected that these activities showed the highest frequency of usage. Moreover, table 4 

shows significant and not significant correlations between the activities. Significant 

correlations can be seen between SNS activities such as ócheck your SNSô with: óbrowse 

other profilesô (strong correlation); óclick likeô (strong correlation); ósearch the internetô 

(medium correlation) and ócomment on someone else contentô (medium correlation). In 

addition, óbrowse other profilesô showed a significant correlation with ómake callsô and with 

óreceive callsô, however both are medium correlations. óUpdate statusô is correlated with 

ócommentô (strong correlation) and with ólikeô (medium correlation). Moreover, the latter two 

are significantly and strongly correlated. Finally, the activities that are not part of SNS such 

as ótextingô, ómake callsô and óreceive callsô show significant and strong correlations between 

them.  

Deviceôs Types 

 

Results of bivariate correlation analysis showed that mobile phone use was positively 

correlated with well-being perceptions r(22) =.518, p Ò .010. 

Activities 

 

Table 5 displays the positive and significant correlations found between the activitiesô 

items, well-being, and anxiety perceptions. 
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Table 5 

Significant correlations found between some of the activitiesô items and variables 

Items Anxiety perceptions Well-being perceptions 

Check e-mail -.066 -.033 

Search the internet .066 .099 

Check your SNS .031 .443* 

Browse other profiles -.082 .286 

Comment  -.129 .397 

Update status -.006 .416* 

Click óLikeô  .003 .414* 

Play games .094 .133 

Texting .180 -.074 

Make calls  -.102  .050 

Receive calls -.107 .084 

*p Ò 0.05, **p Ò 0.01. 

The result shown in Table 5 indicates that well-being perceptions only have a 

significant relationship with the items: check your social network page r(22) = .44; p <.05, 
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update your status r(22)  = .42; p <.05, and click óLikeô on someone elseôs content r(22)  = 

.41; p <.05. Nevertheless, anxiety perceptions did not show significant correlations with any 

of the activitiesô items (p > .05).  

 Social Network Sites and Applications 

 

Table 6 displays the positive and significant correlations found between the different 

social network sitesô items, well-being, social comparison, and anxiety perceptions. 

Table 6 

 Correlations found between some of the activitiesô items and variables 

Items Well-being perceptions Social comparison Anxiety perceptions 

Facebook .242 -.004 .209 

Instagram .301 .181 -.136 

Tumblr -.055 .157 .068 

Twitter .275 .077 -.089 

Snapchat .286 .334 -.084 

WhatsApp  .086 .286 -.037 

YouTube .029 .025 .029 

Vine .020 .115 .115 

Google+ -.403 .077 -.086 

Educational Apps .286 -.102 -.135 

Other Apps .178 -.309 -.143 

Note. Non-significant correlations were found *p Ò 0.05, **p Ò 0.01. 
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The correlations between the frequency of usage for the different social networksô 

sites/applications and the scales of well-being, social comparison and anxiety perceptions 

were not significant (p > 0.05).  

 

Main Variables 

 

Table 7 displays the correlations between total anxiety, social comparison, and well-

being. 

Table 7 

Correlations between anxiety, well-being, and social comparison. 

 

1 2 3 

1. Anxiety Perceptions 
- 

  

2. Social Comparison .50* - 

 

3. Well-being Perceptions -.40 -.23 - 

*p Ò 0.05, **p Ò 0.01. 

Correlations were computed between the main variables of the study. Perceptions of 

anxiety due to technology use was positively correlated with total social comparison r(22)  

=.50, p =.012.  

Focus Group 

 

The outcomes from the focus group contributed to the improvement of the scale. The 

interview record and transcript were reviewed, and codes were derived inductively by 
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identifying patterns as they emerged in the data, which led to the development of key 

themes. Participants provided a variety of factors into the discussion with reference to what 

potentially makes use of technology and social media to trigger anxiety or decrease the level 

of well-being. 

Some of the factors that were provided and that constituted the coordinates for the 

development of new items were:  

¶ Expecting instant responses, instant messaging. Contemporary devices such as 

smartphones, deliver immediate access to other individuals, and this is a factor that 

makes them extrinsically rewarding (Hussain et al., 2017). Moreover, this factor can 

be a cause of anxiety if users do not receive the response to their messages 

immediately. Participants in the focus group reported this factor as pivotal in the 

relationship between technology usage and anxiety. ñWhat you said about instant 

access, I do not think is very good for society because it makes you to get used to the 

responses and if you do not get it thenéI see in some cases even in myself than if I 

do not get the instant responses, I see all the messages, and say why they do not 

answer to me!, they just do not care about me anymoreò. ñI send a message to my 

boyfriend, and I can see that he read it but he is not messaging me back, and it is so 

important, maybe I know that is stupid but still it is messing me upò. ñThis thing of 

being in constant connection with each other, with this frequency, that creates 

anxietyò. ñI do not attribute it to caring about them so where are they, I attributed to 

technology, that is creating conventions of that everything is instant and constantò. 

¶ Sense of an obligation to respond to othersô messages. After sending a message, the 

new online messaging services can provide real-time information to the users about 

when the recipient has read it. This factor can have a behavioural and emotional effect 

for the sender as well as for the recipient (Hoyle et al., 2017). The focus group 



61 
 

participantsô report (ñwhen someone message you and you do not want to talk, so you 

are ignoring that person, and thinking go away! that creates anxietyò, ñbut that is 

because everyone knows what you are doingò). Hoyle et al., (2017), found in their 

study that the ability to see if a message has been received and read, it causes anxiety 

to senders, but it also creates pressure for recipients of sending a response.  

¶ Worrying. Worrying and brooding can play an important role in the outcomes of 

social network platforms (Shaw et al., 2015). Specifically, the participants in the focus 

groups asserted that they worried about some of their posts and that this resulted in 

feelings of stress. ñIf I post something on Facebook, and my friends do not like it, this 

is an issue for me, I can be so offendedò.    

¶ Receiving information that is not wanted. Social network users have to process a 

significant amount of information that can result in overwhelming feelings and fatigue 

(Lee et al., 2016). ñWhen I go on Instagram specially, there are always pictures of like 

perfect bodies, so I feel stressed, because of thatò, ñbecause of the social pressureò. 

Also, when users receive information that is not wanted, for instance information 

about an ex-partnerô life, feelings of stress, anxiety and negative affect can appear. 

ñThe inability to not facebook stalk your ex, it is kind of an issue when you see that 

they are doing things and you are not involved, yeahò.  

¶ Wasting time. The feeling that one has wasted their time in an activity can result in 

anxiety and decreased levels of well-being. The focus group participants reported that 

sometimes when using social network sites such as Facebook, the feeling of spending 

time in this meaningless activity leads to negative mood or stress. ñIt is absolutely 

bad, you are scrolling through, and you arrive to pictures of cats, cats of Instagram 

yeahò. In concordance with this information, the study conducted by Sagioglou and 
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Greitemeyer (2014) found that this feeling of wasting time on social networks was a 

mediator in the negative relationship between social networks usage and emotional 

well-being.  

 Consultation of Experts 

 

Following the feedback from the academic experts some pertinent modifications were 

made in the questionnaire. For instance, the item: ñI expect quick responses to my messages 

and waiting for them makes me feel anxiousò was modified because as noticed by the expert, 

the expectation of quick replies, perhaps does not result in anxiety. The item was initially 

including two questions within it and was subsequently modified to: ñWaiting for answers to 

my messages makes me feel anxiousò. Another relevant change was made to some items 

assessing anxiety. Concretely, some statements of the questionnaire were formulated in this 

way: ñ.... adds to my anxietyò and as suggested by the expert this ending means that the 

individual is anxious already, so it was changed to: ñ.... initiates my anxietyò. 

The scale response which was initially a 5-point Likert, was changed to a 7-point Likert 

scale. This choice was made based on the study population, which consists of students and 

this population generally rates high on verbal skills, cognitive ability and experience with 

questionnaires (Weijters et al., 2010). Seven response points gives more latitude than five for 

selecting an anchor point and reduces problems associated with floor and ceiling effects. 

Conclusions 

 

The current study was designed to construct a measure from a clear and 

comprehensive approach that could cross culture and time. This measure could fill the gap 

and be used by researchers and professionals interested in capturing relevant individual 

differences in modern technology users. The preliminary findings obtained in the pilot study 

revealed some interesting results. Firstly, the results showed acceptable to excellent 
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reliabilities as well as strong individual differences (dispersion) on the scales that form the 

measure. Furthermore, the results suggest that those who experienced more anxiety due to 

technology use also had higher levels of social comparison. This finding was predicted based 

on previous research in which participants reported a constant social comparison to other 

network members, resulting in negative emotions, such as jealousy and anxiety (Fox & 

Moreland, 2015). In addition, the current study included items that consider perceived 

anxiety due to information overload, and this is in concordance with recent research that has 

shown an association between social comparison, information overload, SNS fatigue and the 

intention to reduce SNS usage (Niu et al., 2020). Moreover, other interesting results are those 

in relation to some of the activities that take place when using SNS, which also seem to have 

an emotional gratifying effect. This is suggested by the positive and significant correlations 

between these activities and perceptions of well-being increased by SNS and devices usage. 

This finding suggests that Facebook could be a ñsecurity blanketò; providing a range of 

psychological comfort activities for the user such as: check their SNS, browse other personsô 

profiles, and comment or click ñlikeò on someone elseôs content. All these activities at the 

same time seems to be reinforcing other individual constructs instead of reinforcing the userôs 

social support or social interactions, as the latter would be reinforced stronger through other 

activities as for instance, texting, making calls, or sending messages.  

This study has several practical implications. First, previous studies examined the role 

of social comparison in this area of research through scales that are not related to SNS such 

as the Iowa-Netherlands Comparison Orientation Measure (INCOM) developed by Schneider 

and Schupp (2011) (Brandenberg et al., 2018) or a more specific scale that measure negative 

social comparison on only one SNS as Facebook (Lee, 2014; Steers et al., 2014; Niu et al., 

2020). In addition, previous research has developed scales to examine the topic but these are 

mostly based on anxiety about being without technology or dependence on technology 
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(Rosen et al., 2013). In terms of well-being, previous research has suggested that an excessive 

use of SNS could lead to negative perceptions and/or negative cognitive states, and 

consequently to a lower well-being. However, perceptions of well-being related to the use of 

electronic devices and SNS have not been examined yet.  

This study depends on our understanding on this theme and developed a measure that 

examines the psychological constructs and mechanisms that occur while using SNS. This is 

important because it means that such measures can be used in the present and in the future 

without the concern of the rapid change and tends in the use of specific SNS platforms.  

Some limitations of this study should be acknowledged. First, it is a cross-sectional 

study and data were collected through self-reported measures. Additionally, this was a pilot 

study, and therefore results are provisional and should be considered tentatively, given that 

the sample analysed comprised a fraction of the target sampling aim. Final analyses with a 

larger sample size are expected to form a more robust image of the relationships between 

technology use and the constructs of the study. Furthermore, given that researchers have 

found significant cultural differences in social comparison on Facebook (Song et al., 2019) 

the next study will examine the relationships between the variables of the study in three 

different cultures: UK, Spain, and Turkey.  
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Chapter 3- Cross-Cultural Study. Psychometrics Properties of the Measures 
 

Abstract 

Researchers have been increasingly interested in the area of technology and SNS 

usage, and its impact on well-being, anxiety, and mental health. However, one of the 

limitations found in the literature identifies the inconsistency of the measures used. 

Moreover, the majority of the measures developed are focused on problematic, addictive 

behaviours, and SNS platforms that are more obsolete due to the increasing usage of new 

platforms. In this chapter of the thesis the researcher considers the importance of the 

development of new measures that can be applied to different cultures and reduce the risk of 

the obsolescence. Therefore, the aim of this study was to develop new measures of social 

comparison, well-being perceptions, and anxiety perceptions in relation to electronic devices 

and SNS usage. Furthermore, another objective of this study was to evaluate the 

psychometric properties of these measures, engendering assurance that they could be used in 

three different countries (Spain, UK, and Turkey).  Exploratory Factor Analysis was 

conducted to examine the underlying dimensionality of the new scales. In addition, through 

Confirmatory Factor Analysis the researcher tested the results of the Exploratory Factor 

Analysis, using AMOS 25, on the same sample of each country for each measure to obtain an 

estimate of goodness of fit. Finally, multigroup measurement invariance was conducted to the 

new measures and standardized ones. The findings suggest that the new measures are well-

suited to assess well-being perceptions, anxiety perceptions, and social comparison in relation 

to electronic devices and SNS usage in the three different countries. 
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Introduction  

 

Facebook and Instagram are used daily by billions of users (Pew Research Center, 

2019; Vandendriessche & De Marez, 2020). In fact, the estimations indicate that 79% of 

18ï29-year-olds have a Facebook account and 67% of 18-year-olds have an Instagram 

account (Faelens et al., 2021).  This proliferation of electronic devices and social 

networking sites (SNS) in the daily life, is causing an overall concern about the question 

of how this affects wellbeing and mental health. However, the literature shows that the 

answer to that question is not easy. In fact, a meta-analysis found that the majority of 

studies resulted in mixed or even no effects on studentsô well-being by the usage of online 

social technologies (Best et al., 2014). On the other hand, another meta-analysis with N = 

68.964 students found that the overuse of the internet is related to lower subjective well-

being (Lei et al., 2020). Furthermore, the literature shows that the associations that were 

found between SNS use, well-being and mental health outcomes depend on the indicator 

of mental health (Huang, 2017). In fact, negative but weak associations were found 

between SNS use, depression, and loneliness. However, correlations close to zero were 

found for positive indicators of mental health such as life satisfaction. Therefore, it is of 

high importance that research focuses on increasing the understanding of how technology 

and SNS usage impacts well-being and mental health (Faelens et al., 2021). Particularly, 

it is important to understand which psychological constructs or individual differences are 

the possible mediators or moderators in the relationships between SNS use and mental 

health outcomes (Faelens et al., 2021). Some recent studies have suggested psychological 

constructs as possible mediators. For instance, Verduyn et al., (2017) focused on social 

comparison. Regardless of that, more research is needed to contribute to the literature in 

this area providing an understanding of other psychological factors such as perceptions of 

technology and SNS usage that could be related to well-being and mental health 

https://www.sciencedirect.com/science/article/pii/S0747563220302624#bib51
https://www.sciencedirect.com/science/article/pii/S0747563220302624#bib51
https://www.sciencedirect.com/science/article/pii/S0747563220302624#bib71
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outcomes. Regarding social comparison, the literature shows that this psychological 

construct has been examined in terms of the relationship between the construct and the 

usage of SNS but there are no specific measures of the social comparison that it is 

triggered by the mere usage of SNS. Despite this, with the aim of examining SNS use, 

some studies have developed new measures. However, the majority of these measures 

have been focused on constructs that are of the interest of the researcher (e.g., Rosen et 

al., 2013) and without consideration of the psychometric properties of the new measures 

(e.g., Frison & Eggermont, 2016). Frison and Eggermont (2016) examined perceptions of 

online support by the development of a 4-item measure of perceived online social 

support. Although it provided a high internal consistency for the developed items (Ŭ = 

.95), the items of the measure were not exposed to a factor analysis, pilot study, focus 

group or any of the steps that are needed in scale construction. Moreover, another 

limitation in this area of research is that even when the researchers have carried out more 

systematic psychometric development, they have focused on a single SNS, mostly 

Facebook (Yoon et al., 2019; Frost & Rickwood, 2017). Thus, this has been considered as 

a general limitation in cyberpsychology, attributed to the rapid pace development of 

technology (Newman et al., 2021). This limitation accentuates the importance of 

developing new measures in order to explore the relationships between SNS and 

technology usage with mental health and well-being.  

Well-being Perceptions Scale 

 

Research has long recognized the importance of understanding the relationship 

between technology usage and psychological well-being (Twenge, 2019). However, the 

current understanding of this relationship remains partial due to mixed findings (Chai et 

al., 2019). While there are studies suggesting a correlation between the usage of SNS and 

increased feelings of loneliness, depression, and stress (Lup et al., 2015; Lin et al., 2016), 
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there are other studies suggesting a positive influence of SNS usage on subjective well-

being and satisfaction with life (Valenzuela et al., 2009; Wang, 2013). Some reasons that 

could explain the mixed findings are: first the focus on the time spent on SNS or the 

frequency rather than exploring other factors such as perceptions of how SNS affects the 

usersô well-being; and second the lack of research exploring the mediators such as social 

comparison when using SNS. Some studies have considered perceptions in this theme of 

research. For instance, Singleton et al., (2016) investigated how young people perceived 

the relationship between their SNS use and their wellbeing. However, their study was 

qualitative in nature and therefore, replication is difficult to apply. Therefore, it is of sum 

importance to create a questionnaire that examines the perceptions of well-being in 

relation to electronic devices and SNS usage and that can be used in different cultures and 

times independently of the type of SNS used at that specific moment.  

Anxiety Perceptions Scale 

 

 University students are at risk of experiencing high levels of stress and 

anxiety. The literature examining anxiety in relation to technology and SNS usage is 

composed of studies which mostly examine anxiety through validated scales. Although 

general levels of anxiety have been examined in this area of research, some specific types of 

anxiety have been studied, such as anxiety about being without technology or anxiety for 

dependence on technology (Rosen et al., 2013). Moreover, relational anxiety and its 

relationship with the usage of smartphone has been studied (Weisskirch, 2012; Weisskirch et 

al., 2017). However, results are mixed and while some of them found positive associations 

between smartphone use and anxiety (Elhai et al., 2017), others have found no significant 

relationships (Lepp et al., 2016). Considering that SNS can be used to express anxiety, incite 

anxiety (through mechanisms such as information overload, false information, pressure to 

answer to other users, etc), and overcome anxiety (through social support and information 
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seeking) (Drouin, 2020), it is important to examine the relationship between the two. 

Furthermore, considering this important step in this area of research, it seems necessary to 

create a measure of anxiety merely related to technology and SNS usage, which includes the 

mechanisms that could play a key role in inciting anxiety (not receiving replies immediately 

after a message, the amount of text messages received, feeling of being dependent, and 

information overload) (Matthes et al., 2020).   

Social Comparison Scale 

 

As previously mentioned, an important psychological process that has been pointed 

out as key in the research examining how technology impacts well-being and mental 

health, is social comparison. Therefore, many researchers have focused on social 

comparison as the cause of the detrimental effect of SNS (Krasnova et al., 2013; Verduyn 

et al., 2017; Verduyn et al., 2020).  

Social comparison has always occurred in social contexts, and through this 

mechanism individuals compare themselves to others and situate their standing 

(Festinger, 1954). In SNS in the form of the posts information about users is easily 

accessible and prone to social comparison processes (Haferkamp & Krämer, 2011; Lim & 

Yang, 2015; Vogel et al., 2014). A widely known characteristic of SNS is that users tend 

to present information that is in an overly flattering way (posting successes, happy events 

of their life, etc), and this is the principal cause of upward comparison experienced in 

SNS users. The latest social comparison refers to the comparison of an individual with a 

superior one, while the downward social comparison refers to comparing oneself with an 

inferior individual (Gerber et al., 2018). Prior research has found a negative association 

between upward social comparison in SNS with mental and subjective well-being (Jang et 

al., 2016; Park & Baek, 2018; Schmuck et al., 2019). However, a study conducted by 

(Park & Baek, 2018) found that when the comparison is focused on opinion rather than 
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ability there is not a detrimental effect in usersô well-being (Park & Baek, 2018). 

However, the limitations in the current literature are firstly, that the majority of the 

studies examine social comparison as the general individualôs predisposition or/and 

taking into account the upward and downward dimensions and they do not consider other 

specific aspects of comparison; secondly, most of the studies are focused on one SNS, 

such as Facebook (e.g., Vogel et al., 2014), and leave out the social comparison that 

happens in other SNS. Therefore, it is important to fill this gap in the literature by the 

development of a measure that captures the specific dimensions of social comparison 

related to SNS usage such as (feelings that other are happier than you in SNS, comparing 

your personal achievements, etc).  

The Current Study 

 

The literature shows a variety of measures and methods for evaluating technology and 

SNS usage. However, this variety makes difficult to compare across different research 

studies as well as results in mixed and contradictory findings. Another limitation in the 

literature is that technology advances at a rapid pace and there are no measures of social 

comparison, well-being perceptions and anxiety perceptions in relation to technology and 

SNS usage that could cross culture and time. Thirdly, measures that were developed by 

researchers aims to capture addictive tendencies toward SNS, such as the Bergen 

Facebook Addiction Scale (BFAS; Andreassen et al., 2012). Although this mentioned 

measurement tool has the most adequate psychometric properties, it cannot be used in 

studies that aim to examine a normal usage of SNS. Finally, the literature shows a lack of 

cross-cultural research. This is an important gap to address because technology and SNS 

use could impact differentially on well-being due to cultural diversity (Lee et al., 2016). 

Therefore, the current study firstly aims to develop new measures based on the former 

mentioned characteristics. And secondly to apply these new measures to examine the 
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relationships between technology usage, anxiety, and well-being through the assessment 

of individual perceptions, behaviours, and affective states in university students in three 

countries (Spain, UK and Turkey). 

 

Methods 

 

 Participants and Procedure  

 

Participants were required to be university students aged 18 or older. Both users and 

non-users of several digital technologies, new applications and SNS were invited to 

participate. Samples were formed by N = 121 participants from UK, N = 111 participants 

from Spain, and N = 221 participants from Turkey. The web host used for the questionnaires 

and data collection was Qualtrics.com. 

The questionnaires were administered to Schools within Liverpool John Moores 

University, as well as in the University of Granada (Spain) and the Recep Tayyip Erdogan 

University (Turkey). The participants in the UK were aged between 18 and 57 years, with a 

mean (M) of 24.11 and a standard deviation (SD) of 6.62; in Spain between 18 and 56 years, 

with a mean of 21.03 (SD = 4.62); and in Turkey participants were aged between 17 and 31 

years, with a mean of 19.11 (SD = 1.64). With reference to gender: in UK 74.4% were 

females (N = 90), in Spain 88.3% were females (N = 98), while in Turkey 68.3% were 

females (N = 151). 

The UK sample included participants studying a level 8 course (PhD or professional 

doctorate) (22.3%) (N = 27) and participants studying a level 7 course (PGCERT, PGDIP, 

Masters) (16.5%) (N = 20), level 6 (3rd year) (11.6%) (N = 14), level 5 (2nd year 

undergraduate) (16.5%) (N = 20), level 4 (1st year undergraduate) (24.6%) (N = 30) and level 
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3 (foundation) (8.3%) (N = 10). Moreover, 96.7% were full-time students (N = 117). The 

Spanish sample included participants studying a level 7 course (PGCERT, PGDIP, Masters) 

(0.9%) (N = 1), level 6 (3rd year) (14.4%) (N = 16), level 5 (2nd year undergraduate) (35.1%) 

(N = 39), and level 4 (1st year undergraduate) (49.5%) (N = 55). In addition, 93.7% (N = 104) 

were full-time students. Finally, the Turkish sample was formed by participants studying a 

level 8 course (PhD or professional doctorate) (0.9%) (N = 2), level 6 (3rd year) (14.5%) (N = 

32), level 5 (2nd year undergraduate) (10.9%) (N = 24), level 4 (1st year undergraduate) 

(73.3%) (N = 162), and level 3 (foundation) (0.5%) (N = 1). A 99.1% of the total sample were 

full -time students (N = 219).  

Adaptation of Measures into Spanish and Turkish 

The forward-backward translation method was applied to adapt the measures into 

Spanish and Turkish (De Pasquale et al., 2017). One lecturer proficient in English and 

Spanish; and one proficient in English and Turkish, translated the scales into Spanish and 

Turkish respectively (forward translation). Both versions were compiled and further 

translated back into English by another translator who had not seen the English version of the 

measure (back translation). After compiling the back translated versions, all were compared, 

and a final version was achieved and approved by all translating parties. 

Materials 

The constructed measure consists of a 54-item measure comprising general 

technology usage (devices, activities, SNS and applications), perceptions of anxiety, 

perceptions of well-being and social comparison. 

General Technology Usage: Devices 

A total of 5 digital devices that are considered the most used among the average university 

student were included in the questionnaire. For these items, the frequency response scale of 
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10-point Likert used by previous research (Rosen et al., 2013) was adopted. This response 

scale includes the following options: never, once a month, several times a month, once a 

week, several times a week, once a day, several times a day, once an hour, several times an 

hour, and all the time. The response scale ranges from ranging from 1 ñneverò to 10 ñall the 

timeò. Higher scores indicate higher frequency of devices usage. 

General Technology Usage: Activities 

Based on the Media and Technology Usage and Attitudes Scale (MTUAS) (Rosen et al., 

2013), 11 items related to activities on any device were selected. The instruction was óPlease 

indicate how often you do each of the following activities on any device (mobile phone, 

laptop, desktop, tablet etc.)ô. Some examples of the activities are: ñCheck your e-mailò, 

ñsearch the internetò, and ñcheck your social networks pageò. These items were rated in the 

same way as the former ones, with the 10-items frequency response scale (Rosen et al., 

2013). The response scale ranges from ranging from 1 ñneverò to 10 ñall the timeò. Higher 

scores indicate higher frequency of activities carried out. 

General Technology Usage: Social Network Sites and Applications 

For this block of items, 11 platforms were selected based on their popularity with the students 

and their effectiveness in previous research (Smith, 2015; Shensa et al., 2016). The same 10-

itemsô frequency response scale used previously, was used for these items. The instruction 

was: ñPlease indicate how often you use each of the following social networks and 

applicationsò. Some examples of items that are included in this block are Instagram, Twitter, 

and WhatsApp. The response scale ranges from ranging from 1 ñneverò to 10 ñall the timeò. 

Higher scores indicate higher frequency of social network sites and applications usage. 

Anxiety Perceptions Related to Electronic Devices and Social Network Sites Usage 

This domain contained 12 items tapping into factors (overload of information, pressure for 
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message senders and receivers, worrying, etc.) that individuals can perceive as the ñwhysò in 

their feelings of anxiety while using technology. For instance, to examine anxiety initiated by 

information overload researchers created the next item: ñSeeing lots of different news and 

information online initiates feelings of anxiety in meò. Participants indicated the answers on a 

7-point Likert-scale ranging from 1 (Very strongly agree) to 7 (Very strongly disagree). The 

scores were reversed in the analysis of the data. Therefore, higher scores indicated higher 

frequency of devices and social network sites usage. 

Well-being Perceptions Related to Electronic Devices and Social Network Sites Usage 

Perceptions about the impact of technology on well-being items were based on a broadly 

constructed definition of the construct, drawing strongly on the work of researchers who 

assessed how online communication influences overall well-being (Burke & Kraut, 2016). 

The components of the construct used in the current study are perceived social support, 

satisfaction with life, depression, loneliness, positive and negative affect. An example of 

these items is: ñSpending time using social networks adds to my quality of lifeô. This block 

was formed by 10 items with the 7-point Likert-scale ranging from 1 (Very strongly agree) to 

7 (Very strongly disagree). The scores were reversed on both factors. Therefore, higher 

scores indicate higher perceptions of well-being related to electronic devices and social 

network sites, either positive or negative.  

Social Comparison Related to Electronic Devices and Social Network Sites Usage 

This block is formed by 5 items. These items are based on what generally seems to occur 

in the context of social comparison when using SNS (e.g., ñPeople I see on social networks 

seem to have better lives than meò. Also, the 7-point Likert-scale ranging from 1 (Very 

strongly agree) to 7 (Very strongly disagree) was used in this block of items. The scores were 
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reversed, and higher scores indicate higher social comparison related to electronic devices 

and social network sites usage.  

Validated Questionnaires 

Also, validated questionnaires of well-being and anxiety were administered to examine 

the relationships between the studied variables. For well-being the validated scales used, 

included aspects of social and psychological well-being. The different scales used are 

presented below. 

The Satisfaction With Life (Dianer et al., 1985) is formed by 5 items using a 7-point 

scale that ranges from 7 strongly agree to 1 strongly disagree. Scores were not reversed, as 

higher scores indicate higher levels of satisfaction with life.  

The UCLA Loneliness Scale (Russell, 1996) is formed by 20 items. The response scale 

is ranging from O (ñI often feel this wayò), S (ñI sometimes feel this wayò), R (ñI rarely feel 

this wayò), N (ñI never feel this wayò). The scores are Oôs =4, all Sôs =3, all Rôs =2, and all 

Nôs =1. Therefore, higher scores indicate higher levels of loneliness.  

The Scale of Positive and Negative Experience (SPANE; Dianer et al., 2009) includes 12 

items. The response scale ranges from 1 to 5: Very Rarely or Never = 1, Rarely = 2, 

Sometimes = 3, Often = 5, Very Often or Always = 6. Higher scores indicate the higher 

experience of positive or negative feelings.  

The Multidimensional Scale of Perceived Social Support (MSPSS) (Zimet et al., 1988) is 

a 12-items measure with a response scale from 1 ñVery Strongly Disagreeò to 7 ñVery 

Strongly Agreeò. Higher scores indicate higher levels of perceived social support.  

For anxiety, the validated measure was The State-Trait Anxiety Inventory (STAI) 

(Spielberger et al., 1983). The Trait form consisting of 20-items measure was used. These 

items are rating on a 4-point scale from 1 = ñAlmost Neverò to 4 = ñAlmost Alwaysò. Higher 
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scores indicate greater anxiety. In addition, the 6-items short form of State anxiety was used. 

These items are also rated on the 4-point scale from 1 = ñAlmost Neverò to 4 = ñAlmost 

Alwaysò. Higher scores indicate greater anxiety. 

Statistical Analyses 

Using SPSS V.24, the data were checked for normality by kurtosis and skewness. Agreed 

upon thresholds for skewness is lower than 1 and lower than 3 for kurtosis. Then, the 

researcher conducted EFA to examine the underlying dimensionality of each of the new 

measures developed for each country. Furthermore, the items were subjected to the cut-off 

point >.50 for corrected item-total correlations (Hair et al., 2010). A principal axis factor 

analysis was conducted with oblique rotation (direct oblimin). The Kaiser-Meyer-Olkin 

measure was used to verify the sampling adequacy for the analysis of each country sample, 

and all KMO values for individual items were subjected to the cut-off point of .5 (Field, 

2013).  

Initial analyses were run to obtain eigenvalues for each factor in the data using the 

Kaiserôs criterion of >1. Researchers took decisions of deletion of items that loaded onto 

different factors for each country. Then, the remaining items were tested to another round of 

factor analysis until a meaningful factor structure was reached. 

Moreover, reliability tests were conducted. After the exploratory factor analysis, the 

researcher tested the results of the EFA through CFA, using AMOS 25, on the same sample 

of each country for each measure to obtain an estimate of goodness of fit. Furthermore, CFA 

was conducted for the standardized scales.  

After that, Multigroup Measurement Invariance using ML estimation in AMOS 25 was 

used for the standardized scales and the new measures. The purpose of using multigroup 

measurement invariance is to answer the question of whether the measurement models are 
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invariant across the three countriesô samples (Byrne, 2010). The model fit was assessed with 

the consultation of a range of the more reliable fit indices (Hu & Bentler, 1999) namely, relative 

chi-square statistic (ɢ2/df), the Root Mean Square Error of Approximation (RMSEA), 

Comparative Fit Index (CFI), Tucker-Lewis Index (TLI) and Standardized Root Mean Squared 

Residual (SRMR). Models were considered to adequately fit the data at values of ɢ2/df Ò 2 to 

3, Ò.08 for the RMSEA (Browne & Cudeck, 1993), Ḙ.90 for the CFI and TLI, (Bentler & 

Bonett, 1980) with values above .95 preferred and values Ò.08 for SRMR. 

A critical proceeding in structural equation modelling (SEM) is setting an appropriate 

sample size, although there is no consensus in the literature regarding what would be a 

sufficient sample size (Wang & Wang, 2012). Nevertheless, usually the minimum sample 

size for conducting SEM has been considered as N = 100-150 (Tinsley & Tinsley, 1987; 

Anderson & Gerbing, 1988; Ding et al., 1995; Tabachnick & Fidell, 2007). 

Finally, multigroup measurement invariance was tested at three incremental conditions, 

consisting of configural invariance, metric invariance, and scalar invariance. The first 

level, configural invariance, implies that the configuration of the model, which includes the 

number of factors and the patterns of factor loadings, are the same across groups with no 

specified equality constraints. The second level, metric invariance testing, requires that the 

factors loadings be constrained equal across groups. Metric invariance tests whether the items 

that measure a factor are invariant across groups. Finally, the third level, scalar invariance 

focuses on the invariance of factor loadings as well as the invariance of item intercepts. The 

invariance of the three levels, for the restricted model against the less restricted model, is 

calculated obtaining the difference between the CFI values, or RMSEA values, ȹCFI and 

ȹRMSEA respectively (Byrne, 2010). A difference of ȹCFI Ó .010 and/or a difference of 

ȹRMSEA Ó .015 indicated a significant decrease in model fit and therefore non-invariance 

(Chen, 2007). 

https://www.proquest.com/docview/1861969854?accountid=12118&pq-origsite=primo#REF_c34
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Results 

 

General Technology Usage Activities  

 

Descriptive Statistics and Exploratory Factor Analysis 

Data from the 11 items related to activities on any device were explored and screened 

through descriptive statistics. Data were also tested for reliability and normality through 

skewness and kurtosis. The corrected item-total correlations were higher than the cut-off of 

.50, except the following two items in the Spanish and British samples: Update your status 

(.41 for both samples) and texting (.42 and .37, respectively); in the Turkish sample for the 

following two items: Comment on someoneôs else content (.43) and texting (.37). These 

items were retained regardless of being below the accepted cut-off point of .50 (Hair et al., 

2010) because some authors adopt a cut-off point of .30 and .40 (Cristobal et al. 2007; 

Loiacono et al. 2002). 

A principal axis factor analysis was conducted on the 11 items with varimax rotation. 

The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis of each 

country sample: Turkey: KMO = .78, UK: KMO = .68, and Spain: KMO = .71 (all meritorious 

according to Hutcheson and Sofroniou, 1999), and all KMO values for individual items were 

greater than the acceptable limit of .50 (Field, 2013), except for the item that measures the 

frequency of searching the internet in the Spanish sample (.42). An initial analysis was run to 

obtain eigenvalues for each factor in the data. Three factors had eigenvalues over Kaiserôs 

criterion of 1 for two of the samples and in combination explained 39.48% of the variance 

(Turkey), 48.64% (UK). For the other sample four factors had eigenvalues over Kaiserôs 

criterion of 1 and explained 54% of the variance (Spain). The scree plot showed inflexions that 
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would justify retaining 3 factors. Three factors were retained because of the convergence of the 

scree plot and Kaiserôs criterion on this value. However, the next items: check your e-mail, 

search the internet, play games, and texting, were eliminated due to loading on more than one 

factor or loading onto different factors for each country. After deleting those items, another 

EFA was conducted, and 2 factors were retained. The Kaiser-Meyer-Olkin measure verified 

the sampling adequacy for the analysis of each country sample: Turkey: KMO = .74, UK: KMO 

= .68, and Spain: KMO = .74. Two factors had eigenvalues over Kaiserôs criterion of 1 and in 

combination explained 43.22% of the variance (Turkey), 58.03% (UK), and 58.68% (Spain). 

Reliability tests resulted in alpha values of .83 and .86 for factor 1 and factor 2 

respectively in the Spanish sample; values of .78 and .93 for factor 1 and factor 2 respectively 

in the British sample; and .76 and .61 for factor 1 and factor 2 respectively in the Turkish 

sample. Although the acceptable value of Cronbach's alpha is 0.7, values above 0.6 are also 

accepted (Griethuijsen et al., 2015; Taber, 2018).  

 

Confirmatory Factor Analysis 

  Confirmatory factor analysis was used to test the measurement model with each 

sample (see Figures 1a, 1b and 1c). This measurement model was formed by two factors. 

Factor 1 is formed by five frequency items which are related to activities carried out on SNS: 

1) Check your social networks page (SNS); 2) Browse other personsô profiles (OtherSNS); 3) 

Update your status (UpdateStatus); 4) Comment on someoneôs else content (Comment); 5) 

Click ñLikeò on someone else content (Like). Factor 2 is formed by two items which are 

related to calls: 1) Receive calls; and 2) Make calls. The model fit was assessed with the 

consultation of a range of the more reliable fit indices (Hu, & Bentler, 1999) namely, relative 

chi-square statistic (ɢ2/df), the Root Mean Square Error of Approximation (RMSEA), 
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Comparative Fit Index (CFI), Tucker-Lewis Index (TLI) and Standardized Root Mean 

Squared Residual (SRMR). Models were considered to adequately fit the data at values of 

ɢ2/df Ò 2 to 3, Ò.08 for the RMSEA (Browne, & Cudeck, 1993), Ó.90 for the CFI and TLI, 

(Bentler, & Bonett, 1980) with values above .95 preferred and values Ò.08 for SRMR. 

Figure 1a. Measurement model for the scale General Technology Usage: Activities in the 

Spanish sample. 

 

 

Figure 1b. Measurement model for the scale General Technology Usage: Activities in the 

British sample. 
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Figure 1c. Measurement model for the scale General Technology Usage: Activities in the 

Turkish sample. 

 

 

Figures 1a, 1b and 1c show the standardized factor loadings and factor covariance of 

each scale by country. See table 1 for descriptive statistics of the items that form each factor 

and their factor loadings. For the Spanish sample, the results were as follows: ɢ2 = 22.24, 

degrees of freedom = 12, p = .035; CFI = .88, TLI = .78 and RMSEA = .088 (90% 

confidence interval [CI], .02ï.14). The values for the UK sample were: ɢ2 = 8.95, degrees of 

freedom = 10, p = .54; CFI = 1.00, TLI = 1.023 and RMSEA = .00 (90% CI, .00ï.91). The 

values for the Turkey sample were: ɢ2 = 8.89, degrees of freedom = 10, p = .54; CFI = 1.00, 

TLI = 1.02 and RMSEA = .00 (90% CI, .00ï.07).  

For the British and the Turkish samples, the RMSEA and CFI values indicated good fit. The 

CFI value for the Spanish sample indicated a poor fit.  
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Table 1 

Descriptive Statistics and Factor loadings of items 

Items Spanish (N = 111)  English (N = 121)  Turkish (N = 221)  

 M SD Factor 

loading 

Cronbachôs 

Alpha 

M SD Factor 

loading 

Cronbachôs 

Alpha 

M SD Factor 

loading 

Cronbachôs 

Alpha 

Factor 1 SNS Activities                                        .83                                                                .78                                                               .76 

SNS 6.43 2.57 .80  7.60 1.71 .68  7.62 2.55 .85  

OtherSNS 5.80 2.24 .83  4.75 2.21 .86  5.48 2.67 .56  

UpdateStatus 2.59 1.82 .38  2.50 1.53 .36  3.82 2.34 .46  

Comment 3.44 1.86 .71  3.78 2.04 .51  2.82 1.80 .43  

Like 6.25 2.50 .81  6.36 2.31 1.00  7.45 2.94 .75  

Factor 2 Calls Activities                                        .86                                                                .93                                                               .61 

Make Calls 5.04 1.70 1.40  5.17 1.82 .93  6.94 2.47 .87  

Receive Call 5.05 1.60 .50  5.17 1.67 .94  8.13 2.03 .50  

 

Measurement Invariance 

 

 Configural Invariance. The two-factor configural invariance (M1) modelôs fit is good 

based on the RMSEA and poor based on the CFI (RMSEA = 0.05 [90% CI, 0.04ï0.07], CFI 

= 0.85). In this model, the indexes RMSEA and CFI are inconsistent, and while the RMSEA 

is good, the CFI fails to meet the cut-off.  

All factor loadings were significant (p < 0.05), except for the item ñreceive callsò in the 

Spanish sample. Moreover, factor loadings ranged from 0.38 to 1.4. Thus, the metric 

invariance model was tested by constraining the factor loadings across country. 

Metric Invariance.  A constrained metric invariance model (M2) showed an acceptable fit 

based on the RMSEA, but a poor fit based on the CFI (RMSEA = 0.053 [90% CI, 0.04ï0.07], 

CFI = 0.80). Moreover, ȹRMSEA was within recommended guidelines, supporting metric 
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invariance but ȹCFI was over the cut-off value. Nevertheless, the researcher proceeded to test 

for scalar invariance. 

Scalar Invariance. As the two previous models, the scalar invariance model (M3) fit the data 

well based on the RMSEA value but failed to fit the data based on the CFI value (RMSEA = 

0.05 [90% CI, 0.04ï0.06], CFI = 0.79). In addition, the ȹCFI and ȹRMSEA values supported 

the scalar invariance model. 

Table 2 

Results of tests for invariance across countries 

 

Model fit  Model difference (ȹM) 

 

Model ɢ2 df RMSEA 

(90% CI) 

CFI  ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 78.76z  z 36 .05 (.04-

.07) 

0.85 ï ï ï ï ï 

M2 104.68z  z 46 .05 (.04ï

.07) 

0.80 M2vs.M1 25.92 10 .00 .05 

M3 114.37z  z 52 .05 (.04ï

.06) 

0.79 M3vs.M2 9.69 6 .00 -.01 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. 

M1, configural invariance; M2, metric invariance; M3, scalar invariance. pz < 0.05. 
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Well-being Perceptions 

 

Descriptive Statistics and Exploratory Factor Analysis 

The data were checked for normality by kurtosis and skewness. Agreed upon 

thresholds for skewness is lower than 1 and lower than 3 for kurtosis. Furthermore, the items 

satisfied the cut-off point for corrected item-total correlations of being higher than .50 (Hair 

et al., 2010). A principal axis factor analysis was conducted on the 10 items with oblique 

rotation (direct oblimin). The Kaiser-Meyer-Olkin measure verified the sampling adequacy 

for the analysis of each country sample: Turkey: KMO = .742, UK: KMO = .764, and Spain: 

KMO = .757 (all meritorious according to Hutcheson & Sofroniou, 1999), and all KMO 

values for individual items were greater than the cut-off point of .5 (Field, 2013). An initial 

analysis was run to obtain eigenvalues for each factor in the data. Three factors had 

eigenvalues over Kaiserôs criterion of 1 with a total variance explained of 64.607% for the 

Spanish sample and 59.085 for the UK sample. Two factors were extracted in the Turkish 

sample, which in combination explained a total of 47.508% of variance. However, items 1 

and 10 were removed because they loaded onto different factors for each country. Then, the 

remaining items were tested to another round of factor analysis and a meaningful factor 

structure was reached. The scree test indicated that a two-factor solution was appropriate, and 

8 items remained. The KMO were .707 for the Turkeyô sample, for the UKô sample .740 and 

.734 for the Spainô sample. The total variance percentage explained was 53.287 (Turkey), 

52.559 (UK) and 65.430 (Spain). The results showed that the scale Well-being perceptions 

was not unidimensional but comprises two dimensions. Factor 1 is related to Well-being 

perceptions Positive, which as indicated by the name, refers to positive perceptions of well-

being (e.g., ñAfter using social networks I feel happierò). Also, Factor 2 on Well-being 

perceptions Negative which as indicated by the name, refers to negative perceptions of well-

being (e.g., ñSpending time on internet or social network depresses my moodò). 
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Reliability tests resulted in alpha values above .70 for both factors in the three 

countries, which is the agreed acceptable value (Nunnally, 1978).  

Confirmatory Factor Analysis 

Confirmatory factor analysis was used to test measurement model with each sample for the 

well-being perceptions scale (see Figures 2a, 2b and 2c). 

 

 

Figure 2a- Measurement model for Well-being Perceptions Scale in the Spanish sample. 
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Figure 2b- Measurement model for Well-being Perceptions Scale in the British sample. 

 

 

 

 

Figure 2c- Measurement model for Well-being Perceptions Scale in the Spanish sample. 
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The results of the confirmatory factor analysis of the assumed two-factor model in 

each country suggest that the model is appropriate across countries. The standardized factor 

loadings and factor covariance of each scale by country see Figure 2. For the Spanish sample, 

the results were as follows: ɢ2 = 27.28, degrees of freedom = 17, p = .05; CFI = .98, and 

RMSEA = .07 (90% confidence interval [CI], .00ï.12). The values for the UK sample were: 

ɢ2 = 32.15, degrees of freedom = 17, p = .01; CFI = .96, and RMSEA = .09 (90% CI, .04ï

.13). The values for the Turkey sample were: ɢ2 = 36.71, degrees of freedom = 17, p = .004; 

CFI = .97, and RMSEA = .07 (90% CI, .04ï.10).  

For all groups, the RMSEA values indicated good fit and the CFI values indicated acceptable 

fit.  

Table 3 

Descriptive Statistics and Factor loadings of items 

Items Spanish (N = 111) English (N = 121) Turkish (N = 221) 

 M SD Factor 

loading 

M SD Factor 

loading 

M SD Factor 

loading 

Factor 1 Well-being perceptions Positive  

Well2 3.50 1.16 .66 3.98 1.14 .54 4.07 1.35 .63 

Well4 2.93 1.28 .55 4.17 1.14 .35 4.02 1.48 .45 

Well5 2.70 1.25 .76 3.79 1.24 .59 3.24 1.43 .60 

Well6 3.03 1.30 .91 3.64 1.23 .93 4.02 1.49 .96 

Well7 3.01 1.21 .88 3.87 1.17 .72 4.26 1.38 .76 

Factor 2 Well-being perceptions Negative 

Well3 5.10 1.27 .66 4.38 1.29 .75 4.36 1.28 .45 

Well8 4.68 1.37 .94 4.03 1.25 .82 4.36 1.38 .90 

Well9 5.03 1.11 .84 4.48 1.13 .68 4.63 1.27 80 
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Measurement Invariance 

The results for measurement invariance are displayed in Table 4. 

 Configural Invariance. The two-factor configural invariance model (M1) fit the data very 

well (RMSEA = .04 [90% CI, .03ï.06], CFI = .97). Moreover, all factor loadings were 

significant (p < .05) and ranged from .55 to .94. Thus, the metric invariance model was tested 

by constraining the factor loadings across country. 

Metric Invariance. A constrained metric invariance model (M2) showed an acceptable fit 

(RMSEA = .04 [90% CI, .03ï.06], CFI = .96). Moreover, ȹCFI and ȹRMSEA were within 

recommended guidelines, supporting metric invariance. Therefore, it was proceeded to test 

for scalar invariance. 

Scalar Invariance. The scalar invariance model (M3) does not fit the data very well 

(RMSEA = .05 [90% CI, .00ï.04], CFI = .95). The ȹRMSEA value supported the scalar 

invariance model (ȹRMSEA = .01) and the ȹCFI had a value of -.01. Therefore, scalar 

invariance was supported. 
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Table 4 

Results of tests for invariance across countries of the Well-being perceptions scale 

 

Model fit  Model difference (ȹM) 

Model ɢ2 df RMSEA (90% CI) CFI  ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 96.18* 51 .04 (.03-.06) .97 ï ï ï ï ï 

M2 120.95* 63 .04 (.03ï.06) .96 M2 vs. M1 24.76 12 .00 -.01 

M3 149.70 69 .05 (.04ï.06) .95 M3 vs. M2 28.75 6 .01 -.01 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. 

M1, configural invariance; M2, metric invariance; M3, scalar invariance. 
ӌ
p < 0.05. 

 

Anxiety Perceptions  

  

Descriptive Statistics and Exploratory Factor Analysis 

The skewness and kurtosis values were respectively lower than 1 and lower than 3. 

Corrected item-total correlations were higher than .50 (Hair et al., 2010). A principal axis 

factor analysis was conducted on the 12 items with oblique rotation (direct oblimin). The 

Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis of each country 

sample: Turkey: KMO = .82, UK: KMO = .81, and Spain: KMO = .79 (all meritorious 

according to Hutcheson and Sofroniou, 1999), and all KMO values for individual items were 

greater than .70, which is well above the acceptable limit of .5 (Field, 2013). An initial 
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analysis was run to obtain eigenvalues for each factor in the data. Three factors had 

eigenvalues over Kaiserôs criterion of 1 and in combination explained 42.41% of the variance 

(Turkey), 47.47% (UK) and 47.17% (Spain). The scree plot showed inflexions that would 

justify retaining 3 factors. Three factors were retained because of the convergence of the 

scree plot and Kaiserôs criterion on this value. However, items 4, 5, 6, 9, and 12 were 

eliminated due to loading on more than one factor or loading onto different factors for each 

country. Then, the remaining items were tested to another round of factor analysis until a 

meaningful factor structure was reached. The screen test indicated that a two-factor solution 

was appropriate. At the end of the factor analysis procedure, 7 items remained. The KMO 

were .73 for the Turkeyô sample, for the UKô sample .69 and .74 for the Spainô sample. The 

total variance percentage explained was 40.29 (Turkey), 38.48 (UK) and 40.77 (Spain). The 

results showed that the scale Anxiety perceptions was not unidimensional but comprises two 

dimensions. Factor 1 Anxiety Perceptions Cognitive refers to aspects of cognitive anxiety for 

instance for a cognitive overload (e.g., Seeing lots of different news and information online 

initiates feelings of anxiety in me). Factor 2 Anxiety Perceptions Social refers to social 

factors such as the pressure to answer a message (e.g., Receiving messages of people through 

different social networks initiates feelings of anxiety in me). 

Reliability tests resulted in alpha values above .60 and .70 for both factors in the three 

countries. Although acceptable values are normally above .70 (Nunnally, 1978), values above 

.60 are also acceptable (Hair et al., 2006).  
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Confirmatory Factor Analysis 

Figure 3 shows the standardized factor loadings and factor covariance of each scale.  

Figure 3a- Measurement model for Anxiety Perceptions Scale in the Spanish sample. 

 

 

 

 

 

Figure 3b- Measurement model for Anxiety Perceptions Scale in the British sample. 



99 
 

 

 

 

 

Figure 3c- Measurement model for Anxiety Perceptions Scale in the Turkish sample. 

 

The results of the confirmatory factor analysis of the assumed two-factor model in 

each country suggest that the model is appropriate across countries. The standardized factor 
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loadings and factor covariance of each scale by country see Figure 3. Descriptive statistics 

and factor loadings are shown in table 5. For the Spanish sample, the results were as follows: 

ɢ2 = 17.61, degrees of freedom = 11, p = .09; CFI = .97, and RMSEA = .06 (90% confidence 

interval [CI], .00ï.13). The values for the UK sample were: ɢ2 = 15.31, degrees of freedom = 

11, p = .17; CFI = .97, and RMSEA = .06 (90% CI, .00ï.12). The values for the Turkey 

sample were: ɢ2 = 17.05, degrees of freedom = 11, p = .11; CFI = .98, and RMSEA = .05 

(90% CI, .00ï.09).  

For all groups, the RMSEA values indicated good fit and the CFI values indicated acceptable 

fit.  

Table 5 

Descriptive Statistics and Factor loadings of items 

Items Spanish (N = 111) English (N = 121) Turkish (N = 221) 

 M SD Factor 

loading 

M SD Factor 

loading 

M SD Factor 

loading 

Factor 1 Anxiety Perceptions Cognitive 

Anx1 4.02 1.68 .48 4.06 1.75 .72 4.52 1.76 .71 

Anx2 4.09 1.58 .70 4.07 1.58 .57 5.04 1.56 .83 

Anx3 2.95 1.43 .62 3.72 1.62 .60 3.67 1.64 .60 

Factor 2 Anxiety Perceptions Social 

Anx7 3.96 1.72 .52 3.85 1.64 .38 4.37 1.60 .48 

Anx8 3.54 1.64 .60 4.27 1.71 ,44 3.59 1.59 .50 

Anx10 4.06 1.82 .45 4.71 1.65 .49 3.32 1.54 .53 

Anx11 3.68 1.51 .64 4.26 1.61 .76 4.01 1.70 .64 

 

Measurement Invariance 

The results for measurement invariance are displayed in Table 6. 



101 
 

 Configural Invariance. The two-factor configural invariance model (M1) fit the data very 

well (RMSEA = .03 [90% CI, .01ï.05], CFI = .97). Moreover, all factor loadings were 

significant (p < .05) and ranged from .64 to 1.38. Thus, the metric invariance model was 

tested by constraining the factor loadings across country. 

Metric Invariance.  A constrained metric invariance model (M2) showed an acceptable fit 

(RMSEA = .03 [90% CI, .00ï.04], CFI = .97). Moreover, ȹCFI and ȹRMSEA were within 

recommended guidelines, supporting metric invariance. Therefore, it was proceeded to test 

for scalar invariance. 

Scalar Invariance. The scalar invariance model (M3) fits the data soundly well (RMSEA = 

.02 [90% CI, .00ï.04], CFI = .97). In addition, the ȹCFI and ȹRMSEA values supported the 

scalar invariance model. 

Table 6 

Results of tests for invariance of the Anxiety perceptions scale across countries 

 

Model fit  

 

Model difference (ȹM) 

 

Model ɢ2 df RMSEA (90% CI) CFI  ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 50.00z 33 .03 (.01-.05) 0.97 ï ï ï ï ï 

M2 58.55 43 .03 (.00ï.04) 0.97 M2 vs. M1 8.55 10 .00 .00 

M3 62.908 49 .02 (.00ï.04) 0.97 M3 vs. M2 4.35 6 -.01 .00 
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Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. 

M1, configural invariance; M2, metric invariance; M3, scalar invariance. pz < 0.05. 

  

Social Comparison Scale  

 

Descriptive Statistics and Exploratory Factor Analysis 

Normality was assessed through skewness and kurtosis and previously mentioned cut-

off values were obtained. Moreover, the items satisfied the cut-off point for corrected item-

total correlations of being higher than .50 (Hair et al., 2010), except of item 3 which had a 

value below .50 for each country. A principal axis factor analysis was conducted on the 5 

items with oblique rotation (direct oblimin). The Kaiser-Meyer-Olkin measure verified the 

sampling adequacy for the analysis of each country sample: Turkey: KMO = .785, UK: KMO 

= .764, and Spain: KMO = .819 (all meritorious according to Hutcheson and Sofroniou, 

1999), and all KMO values for individual items were above the cut-off point of .5 (Field, 

2013), except for item 3 in the UK sample which had a value of .373. It was decided to delete 

this item as it showed low corrected item-total correlations in each country, a low KMO value 

and factor loading (.11) in the UK sample, and its deletion increased Cronbachôs Alpha 

coefficient in the Spanish and the UK samples. 

Only one factor was extracted in the analysis with the 4 items. The factor had 

eigenvalues over Kaiserôs criterion of 1 and explained 52.376% of the variance (Turkey), 

60.329% (UK) and 62.550% (Spain).  

Reliability tests resulted in alpha values of .864 for the Spanish sample, .857 for the 

UK sample and .797 for the Turkish sample, all above the acceptable value of .70 (Nunnally, 

1978).   
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Confirmatory Factor Analysis 

Figure 4 shows the standardized factor loadings and factor covariance of the social 

comparison scale in each country.  

 

Figure 4a- Measurement model for Social Comparison Scale in the Spanish sample. 

 

 

Figure 4b- Measurement model for Social Comparison Scale in the British sample. 
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Figure 4c- Measurement model for Social Comparison Scale in the Turkish sample. 

 

 

 

The results of the confirmatory factor analysis of the one-factor model in each country 

suggest that the model is appropriate across countries. The standardized factor loadings and 

factor covariance of each scale by country see Figure 4. For the Spanish sample, the results 

were as follows: ɢ2 = 1.22, degrees of freedom = 2, p = .543; CFI = 1.00, and RMSEA = 0.00 

(90% confidence interval [CI], 0.000ï0.164). The values for the UK sample were: ɢ2 = 5.437, 

degrees of freedom = 2, p = .066; CFI = 0.984, and RMSEA = 0.120 (90% CI, 0.000ï0.246). 

The values for the Turkey sample were: ɢ2 = 1.627, degrees of freedom = 2, p = .443; CFI = 

1.00, and RMSEA = 0.00 (90% CI, 0.000ï0.126).  

The RMSEA values indicated good fit for the Spanish and Turkish samples. However, 

the RMSEA value for the UK sample did not indicate good fit. Nevertheless, Kenny et al., 
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(2014) found that models with small degrees of freedom had RMSEA values that frequently 

indicated a poor model fit falsely. For all the groups, the CFI values indicated acceptable fit.  

Table 7 

Descriptive Statistics and Factor loadings of items 

Items Spanish (N = 111) English (N = 121) Turkish (N = 221) 

 M SD Factor 

loading 

M SD Factor 

loading 

M SD Factor 

loading 

Social1 3.49 1.75 .75 4.58 1.54 .77 3.62 1.74 .64 

Social2 4.33 1.49 .70 4.7 1.56 .71 4.08 1.71 .54 

Social4 3.25 1.74 .74 3.78 1.69 .75 3.53 1.71 .69 

Social5 3.79 1.78 .94 4.25 1.83 .86 3.71 1.69 .96 

 

Measurement Invariance 

The results for measurement invariance are displayed in Table 8.  

 Configural Invariance. The configural invariance model (M1) fit the data very well 

(RMSEA = 0.029 [90% CI, 0.000ï0.072], CFI = 0.997). Moreover, all factor loadings were 

significant (p < 0.05) and ranged from 0.70 to 0.94. Thus, the metric invariance model was 

tested by constraining the factor loadings across country. 

Metric Invariance . A constrained metric invariance model (M2) showed an acceptable fit 

(RMSEA = 0.000 [90% CI, 0.000ï0.042], CFI = 1.000). Moreover, ȹCFI and ȹRMSEA 

(0.003 and 0.029 respectively) were within recommended guidelines, supporting metric 

invariance. Therefore, it was proceeded to test for scalar invariance. 
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Scalar Invariance. The scalar invariance model (M3) fit the data soundly well (RMSEA = 

0.000 [90% CI, 0.000ï0.035], CFI = 1.000). In addition, the ȹCFI and ȹRMSEA values 

supported the scalar invariance model. 

Table 8 

Results of tests for invariance of the social comparison scale across countries. 

 

Model fit  

 

Model difference (ȹM) 

 

Model ɢ2 df RMSEA (90% CI) CFI  ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 8.29 6 .03 (.00-.07) 0.99 ï ï ï ï ï 

M2 10.22 12 .00 (0.00ï0.042) 1.00 M2 vs. M1 1.93 6 .03 .00 

M3 10.80 14 .00 (0.000ï0.035) 1.00 M3 vs. M2 .57 2 .00 .00 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. 

M1, configural invariance; M2, metric invariance; M3, scalar invariance. pz < 0.05. 

  

Validated Measures  

 

All the validated measures used in the study were subjected to a confirmatory factor 

analysis (CFA) using AMOS 25 to test the factor structure found in previous studies for each 

of the validated scales. Then, multigroup measurement invariance was conducted as it was 

done previously with the developed measures. Results are presented below.  
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Perceived Social Support  

Descriptive Analysis and Internal Consistencies. Table 9 shows the means, standard 

deviations and internal consistencies for the Spanish, English, and Turkish versions. Internal 

consistencies for the subscales of Significant others (SOS), Family (FAM) and Friends (FRI) 

are good (Clara et al., 2003). 

Table 9 

Descriptive Statistics and Internal Consistency for Perceived Social Support subscales 

 Spanish (N = 111) English (N = 121) Turkish (N = 221) 

 M SD Ŭ M SD Ŭ M SD Ŭ 

SOS 24.01 3.28 .822 21.44 6.56 .950 15.21 8.48 .938 

FAM 22.95 5.15 .918 20.02 6.13 .905 21.50 6.43 .900 

FRI 23.66 3.57 .891 20.09 5.84 .946 19.66 6.39 .909 

Note. Significant others (SOS), Family (FAM), Friends (FRI). 

 

Factorial Validity . In accord with previous findings about the dimensionality of the MSPSS, 

a confirmatory factor analysis (CFA) using AMOS 25 was computed to test the three-factor 

structure found in previous studies (Clara et al., 2003). Firstly, the three-factor structure for 

the MSPSS was fitted separately in the three samples. The three models with standardized 

factor loadings are presented in Figure 1. The MSPSS factorial structure adequately ýtted the 

data for the three samples considered separately: Spanish (RMSEA = .054 [90% CI, 0.000ï

0.087], CFI = 0.983), for the English (RMSEA = .075 [90% CI, 0.046ï0.103], CFI = 0.975) 

and for the Turkish (RMSEA = .072 [90% CI, 0.053ï0.091], CFI = 0.973). For these models, 

all parameter estimates were statistically signiýcant. 

Figure 5 shows the factor structure of the MSPSS in each of the three countries. 

 

 

Figure 5a- Measurement model for the MSPPSS in the Spanish sample. 
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Figure 5b- Measurement model for the MSPPSS in the British sample 
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Figure 5c- Measurement model for the MSPPSS in the Turkish sample 

 

 

 

Item Analysis and Consistency Reliability of the MSPSS. Table 10 presents the results of the 

item and reliability analysis for the MSPSS. The corrected item-total correlations of each 

item score with its subscale score were in the range of .716 to .881, and all were higher than 

the traditional cut-off value of .30 (Hinkle et al., 1988). The acceptable range for skewness 

and kurtosis is below +1.5 and above -1.5 (Tabachnick & Fidell, 2013). The range of 

skewness (-.547 to -1.278) and kurtosis (-1.163 to .601) values indicated that the distribution 

was normal.  
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Table 10 

 Item Analysis. 

Items Corrected 

item-total 

correlation 

Cronbachôs 

alpha, if 

item 

deleted 

Skewness Kurtosis 

SO (Cronbachôs alpha = .949) 

Item 1 .847 .920 -.547 -1.123 

Item 2 .881 .909 -.586 -1.071 

Item 5 .850 .919 -.576 -1.163 

Item 10 .830 .926 -.673 -1.025 

FAM (Cronbachôs alpha = .906) 

Item 3 .768 .874 -1.278 .601 

Item 4 .822 .853 -.822 -.459 

Item 8 .716 .895 -.573 -.887 

Item 11 .808 .859 -.920 -.022 

FRI (Cronbachôs alpha = .922) 

Item 6 .781 .886 -.727 -.206 

Item 7 .800 .879 -.664 -.487 

Item 9 .808 .876 -.986 .119 

Item 12 .783 .885 -.754 -.440 
Note. Significant others (SOS), Family (FAM), Friends (FRI). 

 

Measurement Invariance. The results for measurement invariance are displayed in Table 

11. 

 Configural Invariance. The three-factor configural invariance model (M1) fit the data very 

well (RMSEA = 0.044 [90% CI, 0.036ï0.052], CFI = 0.970). Moreover, all factor loadings 

were significant (p < 0.05) and ranged from 0.41 to 0.94. Thus, the metric invariance model 

was tested by constraining the factor loadings across country. 

Metric Invariance. A constrained metric invariance model (M2) showed an acceptable fit 

(RMSEA = 0.042 [90% CI, 0.035ï0.050], CFI = 0.969). Moreover, ȹCFI and ȹRMSEA (-

0.001 and -0.002 respectively) were within recommended guidelines, supporting metric 

invariance. Therefore, the researcher proceeded to test for scalar invariance. 
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Scalar Invariance. The scalar invariance model (M3) does not fit the data well (RMSEA = 

0.062 [90% CI, 0.056-0.069], CFI = .923). In addition, the ȹCFI value did not support the 

scalar invariance model. Therefore, scalar invariance was not supported 

Table 11 

Results of tests for measurement invariance of the MSSPSS across countries 

 

Model fit  

 

Model difference (ȹM) 

 

Model ɢ2 df RMSEA (90% CI) CFI  ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 281.89 150 .04* (.04-.05) .97 ï ï ï ï ï 

M2 303.29 168 .04* (.03ï.05) .97 M2 vs. M1 21.39 18 -.00 -.00 

M3 527.64 192 .06* (.06ï.07) .92 M3 vs. M2 224.35 24 .02 -.05 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. 

M1, configural invariance; M2, metric invariance; M3, scalar invariance. pz < 0.05. 

Positive and Negative Experience (SPANE) 

 

Descriptive Analysis and Internal Consistency 

Table 12 shows the means, standard deviations and internal consistencies for the 

Spanish, English, and Turkish versions. Internal consistencies for both SPANE-P and 

SPANE-N are good.  
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Table 12 

 Descriptive Statistics and Internal Consistency 

 Spanish (N = 111) English (N = 121) Turkish (N = 221) 

 M SD Ŭ M SD Ŭ M SD Ŭ 

SPANE-

P 

22.90 3.98 .89 19.67 4.29 .79 18.99 3.79 .79 

SPANE-

N 

15.59 3.92 .77 16.45 4.36 .80 16.19 4.29 .82 

 

Table 13 shows that items namely ñpositiveò, ñafraidò and ñangryò would increase 

Cronbachôs alpha if deleted. The increase of Cronbachôs alpha if item ñangryò is deleted is 

congruent with the results found in other studies (Rahm et al., 2017). 

Item Analysis and Consistency Reliability of the SPANE  

Table 13 presents the results of the item and reliability analysis for the SPANE. The 

corrected item-total correlations of each item score with its subscale score were in the range 

of .252 to .754, and except the value of the item ñpositiveò (.252) all were higher than the 

traditional cut-off value of .30 (Hinkle et al., 1988). The range of skewness (-.441 to .786) 

and kurtosis (-.932 to .232) values indicated that the distribution was normal, and the current 

data were appropriate for the application of confirmatory factor analyses with the maximum 

likelihood method. 

Confirmatory Factor Analysis 

A confirmatory factor analysis (CFA) was computed to test the two-factor structure 

found in previous studies (Li et al., 2013).  

Firstly, the two-factor structure for the SPANE was fitted separately in the three samples. The 

loadings of the three models presented in Figure 1 are standardized.   
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The SPANE factorial structure adequately ýtted the data for the three samples considered 

separately: Spanish (RMSEA = .056 [90% CI, 0.000ï0.100], CFI = 0.982), for the English 

(RMSEA = .077 [90% CI, 0.035ï0.116], CFI = 0.970) and for the Turkish (RMSEA = .080 

[90% CI, 0.054ï0.107], CFI = 0.972). For these models, all parameter estimates were 

statistically signiýcant. 

Table 13 

 Item Analysis 

Item (English) Item (Spanish) Item 

(Turkish) 

Corrected 

item-total 

correlation 

Cronbachôs 

alpha, if item 

deleted 

Skewness Kurtosis 

SPANE-P (Cronbachôs alpha = .827)  

Positive Positivo Olumlu .252 .890 .245 -.932 

Good Bueno Ķyi .677 .785 -.441 .232 

Pleasant Agradable Keyifli  .742 .771 -.252 -.345 

Happy Feliz Mutlu .747 .768 -.390 -.074 

Joyful Alegre Neĸeli .754 .769 -.386 .070 

Contented Satisfecho Hoĸnut .586 .802 -.047 -.412 

SPANE-N (Cronbachôs alpha = .804)  

Negative Negativo Olumsuz .681 .746 .144 -.419 

Bad Malo Kötü .688 .745 .211 -.406 

Unpleasant Desagradable Keyifsiz .648 .756 .296 -.284 

Sad Triste Üzgün .695 .744 .095 -.435 

Afraid Miedo Korkulu .347 .830 .786 -.073 

Angry Enfado Kēzgēn .382 .812 .147 -.275 

 

Figure 6 shows the factor structure of the Spane in each of the countries. 

Figure 6a- Measurement model for the SPANE in the Spanish sample 
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Figure 6b- Measurement model for the SPANE in the British sample 

 

 

 

Figure 6c- Measurement model for the SPANE in the Turkish sample 
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Measurement Invariance 

The results for measurement invariance are displayed in Table 14. 

 Configural Invariance. The two-factor configural invariance model (M1) fit the data very 

well (RMSEA = 0.044 [90% CI, 0.032ï0.055], CFI = 0.974). Moreover, all factor loadings 

were significant (p < 0.05) and ranged from 0.72 to 0.85. Thus, the metric invariance model 

was tested by constraining the factor loadings across country. 

Metr ic Invariance. A constrained metric invariance model (M2) showed an acceptable fit 

(RMSEA = 0.043 [90% CI, 0.032ï0.054], CFI = 0.970). Moreover, ȹCFI and ȹRMSEA 

(0.004 and 0.001 respectively) were within recommended guidelines, supporting metric 

invariance. Therefore, it was proceeded to test for scalar invariance. 

Scalar Invariance. The scalar invariance model (M3) fit the data soundly well (RMSEA = 

0.043 [90% CI, 0.032ï0.054], CFI = .970). In addition, the ȹCFI and ȹRMSEA values 

supported the scalar invariance model. 
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Table 14 

Results of tests for invariance of the SPANE across countries 

 

 

Model fit  

 

Model difference (ȹM) 

 

Model ɢ2 df RMSEA (90% CI) CFI  ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 128.45 69 .04 (.03-.05) .97 ï ï ï ï ï 

M2 152.09 83 .04 (.03ï.05) .97 M2 vs. M1 23.64 14 .00 .00 

M3 152.08 83 .04 (.03ï.05) .97 M3 vs. M2 .00 0 .00 .00 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. M1, configural invariance; 

M2, metric invariance; M3, scalar invariance. pz < 0.05. 

 

Loneliness UCLA Scale  

 

Descriptive Analysis and Internal Consistency 

Table 15 shows the means, standard deviations and internal consistencies for the 

Spanish, English, and Turkish versions. Internal consistency for the UCLA is good.  
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Table 15 

 Descriptive Statistics and Internal Consistency 

 Spanish (N = 111) English (N = 121) Turkish (N = 221) 

 M SD Ŭ M SD ȷ M SD Ŭ 

UCLA 41.24 9.20 .92 49.23 12.37 .94 39.63 9.91 .90 

 

Item Analysis and Consistency Reliability of the UCLA 

Table 16 presents the results of the item and reliability analysis for the UCLA. The 

corrected item-total correlations of each item score with its subscale score were in the range 

of .37 to .70, and all were higher than the traditional cut-off value of .30 (Hinkle et al., 1988). 

The range of skewness (-.05 to .92) and kurtosis (-1.00 to .02) values indicated that the 

distribution was normal, and the current data were appropriate for the application of 

confirmatory factor analyses with the maximum likelihood method. 
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Table 16 

 Item Analysis 

Item  Corrected 

item-total 

correlation 

Cronbachôs 

alpha, if item 

deleted 

Skewness Kurtosis 

UCLA (Cronbachôs alpha = .92) 

UCLA1 .56 .92 .46 -.16 

UCLA2 .68 .92 .44 -.78 

UCLA3 .67 .92 .68 -.46 

UCLA4 .37 .93 .70 -.97 

UCLA5 .62 .92 .83 -.18 

UCLA6 .57 .92 .48 -.32 

UCLA7 .66 .92 .50 -.79 

UCLA8 .50 .92 .24 -.62 

UCLA9 .44 .92 .55 -.49 

UCLA10 .68 .92 .71 -.40 

UCLA11 .66 .92 .40 -.69 

UCLA12 .59 .92 .23 -.76 

UCLA13 .59 .92 -.05 -.99 

UCLA14 .70 .92 .19 -1.00 

UCLA15 .43 .92 .58 -.51 

UCLA16 .60 .92 .39 -.55 

UCLA17 .54 .92 .05 -1.16 

UCLA18 .70 .92 .09 -.95 

UCLA19 .69 .92 .92 .02 

UCLA20 .64 .92 .85 -.11 
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Confirmatory Factor Analysis 

The UCLA has been considered to be a unidimensional scale by its developers 

(Russell, 1996). Moreover, previous confirmatory factor analyses (CFA) have supported the 

unidimensionality of the scale (Hartshorne, 1993; Russell, 1996). Therefore, a CFA using 

AMOS 25 was computed to test the unidimensional structure of the measure.  

Firstly, the one-factor structure for the UCLA was fitted separately in the three samples. The 

loadings of the three models presented in Figure 7a, 7b and 7c are standardized.   

The UCLA factorial structure adequately ýtted the data for the three samples considered 

separately: Spanish (RMSEA = .05 [90%, .03-.07], CFI = .95), for the English (RMSEA = 

.06 [90%, .04-.08], CFI = .95), and for the Turkish (RMSEA = .05 [90%, .04-.07], CFI = .95). 

For these models, all parameter estimates were statistically signiýcant. 

 

 

 

 

Figure 7a. Measurement model for the UCLA in the Spanish sample 
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Figure 7b. Measurement model for the UCLA in the British sample 

 

 

 

 

Figure 7c. Measurement model for the UCLA in the Turkish sample. 
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Measurement Invariance 

The results for measurement invariance are displayed in Table 17. 

 

 Configural Invariance. The one-factor configural invariance model (M1) has an acceptable 

fit based on the RMSEA value, but a poor fit based on the CFI value (RMSEA = .05 [90% 

CI, .05ï.06], CFI = .87). However, Raykov (2000, 2005) defends that CFI is a measure based 

on non-centrality and therefore is biased. Moreover, if previous models generate values of .70 

for the CFI, a CFI value of Ó.85 represents progress it should be considered acceptable 

(Bollen, 1989). 

Moreover, all factor loadings were significant (p < .05) and ranged from .27 to .71. The 

researcher tested for metric invariance model by constraining the factor loadings across 

country. 

Metric Invariance.  A constrained metric invariance model (M2) showed an acceptable fit 

based on the RMSEA value, but a poor fit based on the CFI value (RMSEA = .05 [90% CI, 

.05ï.06], CFI = .85). However, ȹCFI and ȹRMSEA (.02 and .00 respectively) were within 

recommended guidelines, supporting metric invariance. The researcher proceeded to test for 

scalar invariance. 

Scalar Invariance. The scalar invariance model (M3) fit the data soundly well (RMSEA = 

.05 [90% CI, .05ï.06], CFI = .85). In addition, the ȹCFI and ȹRMSEA values supported the 

scalar invariance model. 
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Table 17 

Results of tests for invariance of the UCLA across countries 

 

Model fit  

 

Model difference (ȹM) 

 

Model ɢ2 df RMSEA (90% CI) CFI  ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 1026.42 450 .05 (.05-.06) 0.87 ï ï ï ï ï 

M2 1142.09 488 .05 (.05ï.06) .85 M2 vs. M1 115.67 38 .00 -.02 

M3 1153.15 490 .05 (.05ï.06) .85 M3 vs. M2 11.06 2 .00 .00 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. 

M1, configural invariance; M2, metric invariance; M3, scalar invariance. pz < 0.05. 

 

Satisfaction with life (SWL)  

 

Descriptive Analysis and Internal Consistency 

Table 18 shows the means, standard deviations and internal consistencies for the 

Spanish, English, and Turkish versions. Internal consistency for the SWL is good.  
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Table 18 

 Descriptive Statistics and Internal Consistency  

 Spanish (N = 111) English (N = 121) Turkish (N = 221) 

 M SD Ŭ M SD Ŭ M SD Ŭ 

SWL 26.41 6.12 .85 21.55 7.37 .89 19.16 6.33 .78 

 

Item Analysis and Consistency Reliability of the SWL  

Table 19 presents the results of the item and reliability analysis for the SWL. The 

corrected item-total correlations of each item score with its subscale score were in the range 

of .63 to .75, and all were higher than the traditional cut-off value of .30 (Hinkle et al., 1988). 

The acceptable range for skewness and kurtosis is below +1.5 and above -1.5 (Tabachnick & 

Fidell, 2013). The range of skewness (-.16 to -.53) and kurtosis (-.74 to -1.37) values 

indicated that the distribution was normal.  

Table 19 

 Item Analysis 

Items Corrected 

item-total 

correlation 

Cronbachôs 

alpha, if 

item deleted 

Skewness Kurtosis 

SWL (Cronbachôs alpha = .85) 

Item 1 .63 .83 -.16 -.74 

Item 2 .64 .83 -.19 -.97 

Item 3 .75 .80 -.53 -.87 

Item 4 .68 .82 -.48 -.83 

Item 5 .65 .83 .17 -1.37 

 

Confirmatory Factor Analysis  

The CFA model was estimated and analysed separately for the three subsamples: 

Spanish (ɢ2 = 11.021; df = 5,  p = .051, CFI = .976; TLI = .951; RMSEA = .105 (90% CI, 
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0.000ï0.189)), British (ɢ2 = 9.438; df = 5, p = .093, CFI = .988; TLI = .976; RMSEA = .086 

(90% CI, 0.000ï0.169)) and Turkish (ɢ2 = 13.926; df = 5, p = .016, CFI = .968; TLI = .936; 

RMSEA = .090 (90% CI, 0.000ï0.119)). The unconstrained factor loadings can be found in 

the figures 8a, 8b, and 8c. 

Figure 8a- Measurement model for the SWL in the Spanish sample 

 

Figure8b- Measurement model for the SWL in the British sample 
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Figure 8c- Measurement model for the SWL in the Turkish sample 

 

Measurement Invariance 

The results for measurement invariance are displayed in Table 20. 

 Configural Invariance. The two-factor configural invariance model (M1) fit the data very 

well (RMSEA = .05 [90% CI, .03ï.08], CFI = .98). Moreover, all factor loadings were 

significant (p < .05) and ranged from .64 to .85. Thus, the metric invariance model was tested 

by constraining the factor loadings across country. 

Metric Invariance.  A constrained metric invariance model (M2) showed an acceptable fit 

(RMSEA = .06 [90% CI, .04ï.08], CFI = .96). A ȹCFI value of -0.02 was within the criteria 

(ȹCFI Ò -0.02) (Meade et al., 2008; Rutkowski and Svetina, 2014) for tests of factor loading 

invariance (Chen, 2007; Meade et al., 2008). Thus, metric invariance was supported.  

Scalar Invariance. The scalar invariance model (M3) fit the data well (RMSEA = .06 [90% 

CI, .04ï.08], CFI = .95). In addition, the ȹCFI and ȹRMSEA values supported the scalar 

invariance model. 
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Table 20 

Results of tests for invariance across countries 

 

Model fit  

Model fit  

 
 

Model difference (ȹM) 

 

Model difference (ȹM) 

 
 

Model ɢ2 df RMSEA (90% CI) CFI  ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 34.40z 15 .05 (.03-.08) .98 ï ï ï ï ï 

M2 60.48z 23 .06 (.04ï.08) .96 M2 vs. M1 26.08 8 .01 -.02 

M3 68.78* 25 .06 (.04ï.08) .95 M3 vs. M2 8.30 2 .00 -.01 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. M1, configural 

invariance; M2, metric invariance; M3, scalar invariance. pz < 0.05. 

  

Anxiety Trait (STAI -T)  

 

Descriptive Analysis and Internal Consistency 

Table 21 shows the means, standard deviations and internal consistencies for the 

Spanish, English, and Turkish versions. Internal consistencies for both STAI-T Absent and 

STAI-T Present are good.  
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Table 21 

 Descriptive Statistics and Internal Consistency 

 Spanish (N = 111) English (N = 121) Turkish (N = 221) 

 M SD Ŭ M SD Ŭ M SD Ŭ 

STAI-T 

Absent 

19.85 4.11 .81 17.61 4.31 .88 17.89 3.56 .76 

STAI-T 

Present  

27.46 6.36 .82 31.66 8.52 .90 30.07 6.98 .86 

 

Item Analysis and Consistency Reliability of the STAI-T  

Table 22 presents the results of the item and reliability analysis for the two factors of 

the STAI-T. The corrected item-total correlations of each item score with its subscale score 

were in the range of .38 to .67, and all were higher than the traditional cut-off value of .30 

(Hinkle et al., 1988). The range of skewness for trait absent (-.48 to .24), for trait present (.15 

to .63) and kurtosis for trait absent (-.82 to .00) and for trait present (-1.03 to .25) values 

indicated that the distribution was normal, and the current data were appropriate for the 

application of confirmatory factor analyses with the maximum likelihood method. 
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Table 22 

 Item Analysis 

Item Corrected item-

total correlation 

Cronbachôs 

alpha, if item 

deleted 

Skewness Kurtosis 

STAI-T Absent (.82) 

STAI1-T .67 .77 .01 -.56 

STAI6-T .52 .80 -.48 .00 

STAI7-T .38 .82 .11 -.88 

STAI10-T .62 .78 -.04 -.73 

STAI13-T .53 .80 -.12 -.65 

STAI16-T .59 .78 -.09 -.60 

STAI19-T .60 .78 .24 -.82 

STAI-T Present (.86) 

STAI2-T .42 .86 .18 -.84 

STAI3-T .44 .86 .55 -.50 

STAI4-T .56 .85 .41 -.84 

STAI5-T .45 .86 .51 -.46 

STAI8-T .55 .85 .60 -.09 

STAI9-T .59 .85 .28 -.88 

STAI11-T .52 .85 .24 -.75 

STAI12-T .45 .86 .32 -1.03 

STAI14-T .39 .86 .36 -.82 

STAI15-T .62 .85 .63 .25 

STAI17-T .66 .85 .24 -.72 

STAI18-T .63 .85 .15 -.99 

STAI20-T .61 .85 .20 -.80 

 

Confirmatory Factor Analysis 

In accord with previous findings about the dimensionality of the STAI-T, a 

confirmatory factor analysis (CFA) using AMOS 25 was computed to test the two-factor 

structure found in previous studies (Maynard et al., 2010). 



129 
 

Firstly, the two-factor structure for the STAI-T was fitted separately in the three 

samples. The loadings of the three models presented in Figures 1a, 1b and 1c are 

standardized.   

The STAI-T factorial structure adequately ýtted the data for the three samples 

considered separately: Spanish (RMSEA = .05 [90% CI, .02ï.07], CFI = .95), for the English 

(RMSEA = .05 [90% CI, .03ï.07], CFI = .96) and for the Turkish (RMSEA = .04 [90% CI, 

.03ï.05], CFI = .96). For these models, all parameter estimates were statistically signiýcant. 

Factor loadings were low for item 2, 5 and 7 in the Spanish (.28, .31 and .24 respectively) and 

for item 2 and 7 in the Turkish sample (.20 and .32 respectively).   

 

Figure 9a. Measurement model for the trait scale of the Spielberger State-Trait Anxiety 

Inventory (STAI) in the Spanish sample. 
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Figure 9b. Measurement model for the trait scale of the Spielberger State-Trait Anxiety 

Inventory (STAI) in the British sample. 

 



131 
 

 

Figure 9c. Measurement model for the trait scale of the Spielberger State-Trait Anxiety 

Inventory (STAI) in the Turkish sample. 

Measurement Invariance 

The results for measurement invariance are displayed in Table 23. 

 Configural Invariance. The configural invariance model (M1) model does not fit the data 

well based on the CFI value (RMSEA = .04 [90% CI, .03ï.04], CFI = .92). However, as 

mentioned previously, Raykov (2000, 2005) defends that CFI is a measure based on non-

centrality and therefore is biased. Moreover, if previous models generate values of .70 for the 

CFI, a CFI value of Ó.85 represents progress it should be considered acceptable (Bollen, 

1989). In addition, all factor loadings were significant (p < .05) and ranged from .30 to .76. 
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The researcher tested for metric invariance model by constraining the factor loadings across 

country. 

Metric Invariance.  A constrained metric invariance model (M2) showed a poor fit based on 

the CFI value (RMSEA = .04 [90% CI, .03ï.04], CFI = .91). Furthermore, metric invariance 

was supported because ȹCFI had a value of -.01. Therefore, the researcher proceeded to test 

for scalar invariance. 

Scalar Invariance. The scalar invariance model (M3) showed a poor fit (RMSEA = .05 

[90% CI, .04ï.05], CFI = .85). Moreover, the ȹCFI value of -.06 was over the accepted limit 

of -.01. Therefore, scalar invariance was not supported.  

Table 23 

 Results of tests for invariance across countries 

 

Model fit  Model difference (ȹM) 

 

Model ɢ2 df RMSEA (90% 

CI)  

CFI  ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 730.12 459 .04 (.03ï.04)  .92 ï ï ï ï ï 

M2 799.20 495 .04 (.03ï.04) .91 M2 vs. M1 69.08 36 0.00 -.01 

M3 1004.66 501 
.05(.04-.05) 

.85 M3 vs. M2 205.46 6 .01 -.06 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. 

M1, configural invariance; M2, metric invariance; M3, scalar invariance. pz < 0.05. 
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Anxiety State (STAI-S) 

 

Descriptive Analysis and Internal Consistency 

Table 24 shows the means, standard deviations and internal consistencies for the 

Spanish, English, and Turkish versions. Internal consistency is good in the three samples. 

Table 24 

Descriptive Statistics and Internal Consistency 

 Spanish (N = 111) English (N = 121) Turkish (N = 221) 
 M SD  h M SD  h M SD  h

State 
Anxiety 

11.99 3.97 .83 13.17 4.49 .90 13.22 3.33 .74 

 

Item Analysis and Consistency Reliability of the State Anxiety short form  

Table 25 presents the results of the item and reliability analysis for the State Anxiety 

short form. The corrected item-total correlations of each item score with its subscale score 

were in the range of .49 to .65, all were higher than the traditional cut-off value of .30 

followed previously in the other scales (Hinkle et al., 1988). The range of skewness (-.30 to 

1.01) and kurtosis (-.86 to .14) values indicated that the distribution was normal, and the 

current data were appropriate for the application of confirmatory factor analyses with the 

maximum likelihood method. 
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Table 25 

 Item Analysis 

Item  Corrected 

item-total 

correlation 

Cronbachôs 

alpha, if 

item 

deleted 

Skewness Kurtosis 

SAS (Cronbachôs alpha = .80) 

SAS 1 .63 .75 .20 -.86 

SAS 2 .54 .77 1.01 .15 

SAS 3 .49 .78 .69 -.32 

SAS 4 .52 .78 -.30 -.80 

SAS 5 .65 .74 -.21 -.86 

SAS 6 .51 .78 .93 .14 

 

Confirmatory Factor Analysis 

Firstly, the structure for the six-item short-form of the state scale of the Spielberger 

State-Trait Anxiety Inventory (STAI) was fitted separately in the three samples. The loadings 

of the three models presented in Figure 10a, 10b and 10c are standardized.   

The factorial structure adequately ýtted the data for the Spanish sample (RMSEA = .00 [90% 

CI, .00ï.10], CFI = 1.00) and for the Turkish (RMSEA = .00 [90% CI, .00ï.07], CFI = 1.00). 

However, the factorial structure fitted poorly the data for the British sample based on the 

value of the RSMEA (RMSEA = .07 [90% CI, .00ï.15], CFI = .99). Nevertheless, the 

literature shows that with small df (df = 7 in the British sample) RMSEA could falsely 

indicate a poor fitting model (Kenny et al., 2015). For these models, all parameter estimates 

were statistically signiýcant. 
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Figure 10a. Measurement model for the six-item short-form of the state scale of the 

Spielberger State-Trait Anxiety Inventory (STAI) in the Spanish sample. 

 

 

Figure 10b. Measurement model for the six-item short-form of the state scale of the 

Spielberger State-Trait Anxiety Inventory (STAI) in the British sample. 
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Figure 10c. Measurement model for the six-item short-form of the state scale of the 

Spielberger State-Trait Anxiety Inventory (STAI) in the Turkish sample. 

 

Measurement Invariance 

The results for measurement invariance are displayed in Table 26. 

 Configural Invariance. The configural invariance model (M1) does not fit the data well 

(RMSEA = .09 [90% CI, .07ï.11], CFI = .93). All factor loadings were significant (p < .05) 

and ranged from .61 to .79. The researcher tested for metric invariance model. 

Metric Invariance . A constrained metric invariance model (M2) showed a poor fit (RMSEA 

= .09 [90% CI, .07ï.10], CFI = .90). Metric Invariance was not supported. However, it was 

proceeded to test for scalar invariance. 

Scalar Invariance. The scalar invariance model (M3) showed a poor fit (RMSEA = .09 

[90% CI, .07ï.10], CFI = .89).  
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Table 26 

 Results of tests for invariance of the STAI State short form across countries 

 

Model fit  Model difference (ȹM) 

 

Model ɢ2 df RMSEA (90% CI) CFI  ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 85.87 18 .09 (.07ï.11)  .93 ï ï ï ï ï 

M2 123.18 28 .09 (.07ï.10) .90 M2 vs. M1 37.31 10 0.00 -.03 

M3 136.75 30 
.09 (.07ï.10) 

.89 M3 vs. M2 13.57 2 0.00 -.01 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. 

M1, configural invariance; M2, metric invariance; M3, scalar invariance. pz < 0.05. 

 

Discussion 

 

The rise of electronic devices usage and SNS has created a strong interest in 

researchers who want to know how this relates to well-being and mental health. The results 

found in the literature are mixed and a strong heterogeneity can be found across studies. 

There is a lack of studies contributing with knowledge about which psychological construct 

or individual differences are the possible mediators or moderators in the relationships 

between SNS use and mental health outcomes (Faelens et al., 2021). Some recent studies 

have suggested some psychological constructs as possible mediators. For instance, Verduyn 
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et al., (2017) focused on social comparison. However, more research is needed to contribute 

to the literature in this area providing an understanding of other psychological factors such as 

perceptions of technology and SNS usage that could be related to well-being and mental 

health outcomes. Moreover, the literature shows that social comparison has been examined in 

terms of the relationship between the construct and the usage of SNS but there are no specific 

measures of the social comparison that are triggered by the mere usage of SNS. Despite this, 

with the aim of examining SNS use, some studies have developed new measures. However, 

the majority of these measures have been focused on constructs that are more related to 

dependence or non-adaptive usage of SNS instead of the usual usage (e.g., Rosen et al., 2013) 

and without consideration of the psychometric properties of the new measures (e.g., Frison & 

Eggermont, 2016). Therefore, the aim of this study was to develop new measures of social 

comparison, well-being perceptions, and anxiety perceptions in relation to electronic devices 

and SNS usage. Furthermore, another objective of this study was to evaluate the 

psychometric properties of these measures, engendering assurance that they could be used in 

three different countries (Spain, UK, and Turkey). Thus, this study is addressing another gap 

in the literature, which is the lack of cross-cultural research. This is an important gap to 

address because technology and SNS use could impact differentially on well-being due to 

cultural diversity (Lee et al., 2016). 

Finally, standardized measures also were submitted to psychometric properties 

evaluation. The reason of this was that in the next chapter the researcher aims to establish the 

relationships between the new measures (well-being perceptions, anxiety perceptions, social 

comparison related to electronic devices and SNS usage), and the general measures of well-

being and anxiety widely used in psychological research and practice.  

For the new developed scales EFA was conducted to examine the underlying 

dimensionality. Then, through CFA the researcher tested the results of the EFA, using AMOS 
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25, on the same sample of each country for each measure to obtain an estimate of goodness of 

fit. This sometimes followed the deletion of items that had violated statistical criteria. Finally, 

multigroup measurement invariance was conducted to new measures and standardized ones.  

General Technology Usage Activities  

 

Two factors were retained in the general technology usage activitiesô subscale. Both 

factors showed good reliability in each of the three countries. Factor 1 is related to activities 

made on SNS (e.g., click ólikeô, update status) and factor 2 is formed by two activities (make 

calls and receive calls), which are not related to SNS. Therefore, Factor 1 is labelled SNS 

Activities and Factor 2 labelled Activities. Measurement invariance analyses show that metric 

invariance was not supported based on ȹCFI. This shows that caution is needed in 

interpreting outcomes related to such findings.  

Well-being Perceptions 

 

            In this subscale two dimensions were found: Well-being Positive and Well-being 

Negative. Factor 1 Well-being perceptions Positive and Factor 2 Well-being perceptions 

Negative. Moreover, alpha values were above .70 for both factors in the three countries. 

Measurement invariance was supported at the configural, metric, and scalar models. In 

summary, the present study showed that the Well-being perceptions scale operates similarly 

across groups.  

Anxiety Perceptions 

 

           Results found in the anxiety perceptions scale showed a bifactor dimensionality. One 

factor is more related to social aspects (e.g., Receiving messages of people through different 

social networks initiates feelings of anxiety in me) and the other factor seems to be related to 

cognitive aspects (e.g., Seeing lots of different news and information online initiates feelings 

of anxiety in me). Therefore, Factor 1 is labelled Anxiety Perceptions Cognitive and Factor 2 
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as Anxiety Perceptions Social. Alpha values were above .60 and .70 for both factors in the 

three countries. Finally, for this scale measurement invariance was supported at the 

configural, metric, and scalar models. 

Social comparison  

 

            In the scale of social comparison, the results showed high reliability for the four items 

that form the scale. Only one factor was extracted through the EFA. Moreover, ȹCFI and 

ȹRMSEA were within recommended guidelines, supporting metric and scalar invariance. 

Therefore, the social comparison scale can be used with confidence in the three countries 

covered in this study.  

Satisfaction With Life 

 

            Testing the measurement invariance of the SWL showed support for a unidimensional 

structure (configural M1). Moreover, results supported equivalent factor loadings (metric 

M2) and scalar invariance (M3).  

              Cross-cultural and measurement invariance of the SWL scale is difficult to achieve 

(Emerson et al., 2017). However, the present study has achieved it, making possible to make 

comparisons between the three countries in this construct and its relationship with technology 

and SNS usage.  

Loneliness (UCLA)  

 

           While the UCLA 20 items has been widely used to measure loneliness, its cross-

cultural validity has not been established, because there is a lack in the literature testing the 

measurement invariance of this measure (Hudiyana et al., 2021). Loneliness is a complex 

construct and as measured by the UCLA could be expressed differently across countries 

(Hudiyana et al., 2021). There are differences in the feelings of loneliness in individuals from 

collectivistic cultures and those from individualistic cultures. For instance, the lack of 
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interpersonal relationships is associated with loneliness in individualistic cultures while the 

absence of ties with groups as family is more associated with loneliness in collectivistic 

cultures (Lykes & Kemmelmeier, 2014). 

             Results found in the measurement invariance testing in this study revealed that the 

model needed to be adapted in order to obtain a better fit to the data by implementing several 

modifications, which consist of allowing error covariance between some of the items. Even 

with those modifications, the configural model (M1) still fits the data poorly based on the CFI 

value. Therefore, this indicates that the one factor UCLA scale of 20 items may not be an 

appropriate measure for cross-cultural studies of loneliness. Perhaps the use of fewer but 

more discriminatory items is the way forward along with more subscales. However, in this 

study, uni-dimensionality was used to maintain parsimonious models.  

Positive And Negative Experience (SPANE) 

 

           The two-factor structure of the Scale of Positive and Negative Experience met the 

model fit cut-off criteria in the three samples. Moreover, measurement invariance analyses 

show evidence of metric and scalar invariance. Therefore, the English, Spanish, and Turkish 

versions of the SPANE show good psychometric properties and cross-cultural validity.  

Multidimensional Scale of Perceived Social Support 

 

           The three-factor configural invariance model of the multidimensional scale of 

perceived social support (MSPSS) fit the data very well. Furthermore, the measurement 

invariance analyses show that metric invariance is supported but not the scalar invariance.  

State-trait Anxiety Inventory  

 

           The one-factor model of the trait anxiety measure through the State-trait Anxiety 

Inventory did not show a good fit to the data. Furthermore, when measurement invariance 
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was tested the researcher found inadequate support for metric and scalar invariance. Thus, the 

measure is not considered invariant across the three countries.  

The six-item short-form of the state scale of the Spielberger State-Trait Anxiety Inventory 

(STAI) was fitted separately in the three samples and showed different results. The factorial 

structure adequately ýtted the data for the Spanish sample and for the Turkish. However, the 

factorial structure fitted poorly the data for the British sample based on the value of the 

RSMEA. Nevertheless, the literature shows that with small df (df = 7 in the British sample) 

RMSEA could falsely indicate a poor fitting model (Kenny et al., 2015). However, the state 

scale was found to be measurement variant because metric invariance was not supported.  

Furthermore, the scalar invariance model showed a poor fit. 

Limitations and Future Directions 

 

           The current study has developed new scales of well-being perceptions, anxiety 

perceptions and social comparison in relation to electronic devices and SNS usage. Moreover, 

the current study assessed the cross-cultural measurement invariance of these new measures 

and of widely used validated psychological scales. Therefore, it contributes with knowledge 

in the literature and reveals some potentially useful results. However, this study is not without 

limitations. Firstly, sample sizes are small in the three countries. Secondly, due to practical 

concerns, this study only considered three countries. Therefore, replications with other 

cultural samples are necessary in future studies to support the current findings. Furthermore, 

the current study used online survey methodology to collect the data.  

Conclusion 

 

           Overall, the findings suggest that the new measures are well-suited to assess well-

being, anxiety perceptions, and social comparison in relation to electronic devices and SNS 

usage in the three different countries. This study offers an outstanding contribution in the 
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scope of electronic devices and SNS usage, as the new measures can be used by practitioners 

and mental health professionals. This was an ambitious project that grappled with the 

difficulties of language, cultural perceptions, and values in the context of key psychological 

constructs. Despite some notable differences across culture, there are remarkable similarities 

that provide confidence in the measures across divergent samples. Some of the problems 

identified (e.g., excessive error covariances in the UCLA measure) may be related to the 

configuration of the measure and overlap in some of the items.  

                  In the next chapter the researcher will examine the cross-cultural relationships 

between the perceptions and the validated measures of well-being and anxiety. In order to 

achieve this aim, multigroup structural invariance analyses will be conducted to establish the 

latent variablesô associations with each other (Vanderberg & Lance, 2000). Moreover, direct 

and indirect paths will be analysed to assess if social comparison mediates the relationship 

between perceptions and overall levels of well-being and anxiety.  

 

 

 

 

 

 

 

 

 



144 
 

References 

 

Andreassen, C. S., Torsheim, T., Brunborg, G. S., & Pallesen, S. (2012). Development of a 

Facebook addiction scale. Psychological reports, 110(2), 501-517. 

https://doi.org/10.2466/02.09.18.PR0.110.2.501-517 

Best, P., Manktelow, R., & Taylor, B. (2014). Online communication, social media and 

adolescent wellbeing: A systematic narrative review. Children and Youth Services 

Review, 41, 27-36. https://doi.org/10.1016/j.childyouth.2014.03.001 

Burke, M., & Kraut, R. E. (2016). The relationship between Facebook use and well-being depends 

on communication type and tie strength. Journal of computer-mediated 

communication, 21(4), 265-281. https://doi.org/10.1111/jcc4.12162 

Byrne, B. M. (2010). Structural equation modeling with AMOS: Basic concepts, applications, and 

programming (multivariate applications). 

Chai, H. Y., Niu, G. F., Lian, S. L., Chu, X. W., Liu, S., & Sun, X. J. (2019). Why social network 

site use fails to promote well-being? The roles of social overload and fear of missing 

out. Computers in Human Behavior, 100, 85-92. https://doi.org/10.1016/j.chb.2019.05.005 

De Pasquale, C., Sciacca, F., & Hichy, Z. (2017). Italian validation of smartphone addiction scale 

short version for adolescents and young adults (SAS-SV). Psychology, 8(10), 1513-

1518.  https://doi.org/10.4236/psych.2017.810100 

Diener, E. D., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The satisfaction with life 

scale. Journal of personality assessment, 49(1), 71-75. 

https://doi.org/10.1207/s15327752jpa4901_13 

https://doi.org/10.2466%2F02.09.18.PR0.110.2.501-517
https://doi.org/10.1016/j.childyouth.2014.03.001
https://doi.org/10.1111/jcc4.12162
https://doi.org/10.1016/j.chb.2019.05.005
https://doi.org/10.4236/psych.2017.810100
https://doi.org/10.1207/s15327752jpa4901_13


145 
 

Diener, E., Wirtz, D., Biswas-Diener, R., Tov, W., Kim-Prieto, C., Choi, D. W., & Oishi, S. 

(2009). New measures of well-being. In Assessing well-being (pp. 247-266). Springer, 

Dordrecht.  

Drouin, M., McDaniel, B. T., Pater, J., & Toscos, T. (2020). How parents and their children used 

social media and technology at the beginning of the COVID-19 pandemic and associations 

with anxiety. Cyberpsychology, Behavior, and Social Networking, 23(11), 727-736. 

https://doi.org/10.1089/cyber.2020.0284H 

Elhai, J. D., Dvorak, R. D., Levine, J. C., & Hall, B. J. (2017). Problematic smartphone use: A 

conceptual overview and systematic review of relations with anxiety and depression 

psychopathology. Journal of affective disorders, 207, 251-259. 

https://doi.org/10.1016/j.jad.2016.08.030 

Faelens, L., Hoorelbeke, K., Soenens, B., Van Gaeveren, K., De Marez, L., De Raedt, R., & 

Koster, E. H. (2021). Social media use and well-being: A prospective experience-sampling 

study. Computers in Human Behavior, 114, 106510. 

https://doi.org/10.1016/j.chb.2020.106510 

Festinger, L. (1954). A theory of social comparison processes. Human relations, 7(2), 117-140. 

https://doi.org/10.1177/001872675400700202 

Field, A. (2013). Discovering statistics using IBM SPSS statistics. sage. 

Frison, E., & Eggermont, S. (2016). Exploring the relationships between different types of 

Facebook use, perceived online social support, and adolescentsô depressed mood. Social 

Science Computer Review, 34(2), 153-171. https://doi.org/10.1177/0894439314567449 

https://doi.org/10.1089/cyber.2020.0284
https://doi.org/10.1016/j.jad.2016.08.030
https://doi.org/10.1016/j.chb.2020.106510
https://doi.org/10.1177%2F001872675400700202
https://doi.org/10.1177%2F0894439314567449


146 
 

Frost, R. L., & Rickwood, D. J. (2017). A systematic review of the mental health outcomes 

associated with Facebook use. Computers in Human Behavior, 76, 576-600. 

https://doi.org/10.1016/j.chb.2017.08.001 

Gerber, J. P., Wheeler, L., & Suls, J. (2018). A social comparison theory meta-analysis 60+ years 

on. Psychological bulletin, 144(2), 177. https://doi.org/10.1037/bul0000127 

Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. (2006). Multivariate data 

analysis 6th Edition. 

Haferkamp, N., & Krämer, N. C. (2011). Social comparison 2.0: Examining the effects of online 

profiles on social-networking sites. Cyberpsychology, Behavior, and Social 

Networking, 14(5), 309-314. https://doi.org/10.1089/cyber.2010.0120  

Huang, C. (2017). Time spent on social network sites and psychological well-being: A meta-

analysis. Cyberpsychology, Behavior, and Social Networking, 20(6), 346-354. 

https://doi.org/10.1089/cyber.2016.0758 

Hudiyana, J., Lincoln, T. M., Hartanto, S., Shadiqi, M. A., Milla, M. N., Muluk, H., & Jaya, E. S. 

(2021). How Universal Is a Construct of Loneliness? Measurement Invariance of the UCLA 

Loneliness Scale in Indonesia, Germany, and the United States. Assessment, 

10731911211034564. https://doi.org/10.1177/10731911211034564 

Jang, K., Park, N., & Song, H. (2016). Social comparison on Facebook: Its antecedents and 

psychological outcomes. Computers in Human Behavior, 62, 147-154. 

https://doi.org/10.1016/j.chb.2016.03.082 

Krasnova, H., Wenninger, H., Widjaja, T., & Buxmann, P. (2013). Envy on Facebook: a hidden 

threat to users' life satisfaction? https://dx.doi.org/10.7892/boris.47080 

https://doi.org/10.1016/j.chb.2017.08.001
https://doi.org/10.1037/bul0000127
https://doi.org/10.1089/cyber.2010.0120
https://doi.org/10.1089/cyber.2016.0758
https://doi.org/10.1177%2F10731911211034564
https://doi.org/10.1016/j.chb.2016.03.082
http://dx.doi.org/10.7892/boris.47080


147 
 

Lee, S. L., Kim, J., Golden, K. J., Kim, J. H., & Park, M. S. A. (2016). A cross-cultural 

examination of SNS usage intensity and managing interpersonal relationships online: The 

role of culture and the autonomous-related self-construal. Frontiers in Psychology, 7, 376. 

https://doi.org/10.3389/fpsyg.2016.00376 

Lei, L., Huang, X., Zhang, S., Yang, J., Yang, L., & Xu, M. (2020). Comparison of prevalence 

and associated factors of anxiety and depression among people affected by versus people 

unaffected by quarantine during the COVID-19 epidemic in Southwestern China. Medical 

science monitor: international medical journal of experimental and clinical research, 26, 

e924609-1. https://doi.org/10.12659/MSM.924609 

Lepp, A., Li, J., & Barkley, J. E. (2016). College students' cell phone use and attachment to 

parents and peers. Computers in Human Behavior, 64, 401-408. 

https://doi.org/10.1016/j.chb.2016.07.021 

Lim, M., & Yang, Y. (2015). Effects of usersô envy and shame on social comparison that occurs 

on social network services. Computers in Human Behavior, 51, 300-311. 

https://doi.org/10.1016/j.chb.2015.05.013 

Lin, L. Y., Sidani, J. E., Shensa, A., Radovic, A., Miller, E., Colditz, J. B., ... & Primack, B. A. 

(2016). Association between social media use and depression among US young 

adults. Depression and anxiety, 33(4), 323-331. https://doi.org/10.1002/da.22466 

Lup, K., Trub, L., & Rosenthal, L. (2015). Instagram# instasad?: exploring associations among 

instagram use, depressive symptoms, negative social comparison, and strangers 

followed. Cyberpsychology, Behavior, and Social Networking, 18(5), 247-252. 

https://doi.org/10.1089/cyber.2014.0560 

https://doi.org/10.3389/fpsyg.2016.00376
https://dx.doi.org/10.12659%2FMSM.924609
https://doi.org/10.1016/j.chb.2016.07.021
https://doi.org/10.1002/da.22466
https://doi.org/10.1089/cyber.2014.0560


148 
 

Lykes, V. A., & Kemmelmeier, M. (2014). What predicts loneliness? Cultural difference between 

individualistic and collectivistic societies in Europe. Journal of Cross-Cultural 

Psychology, 45(3), 468-490. https://doi.org/10.1177/0022022113509881 

Matthes, J., Karsay, K., Schmuck, D., & Stevic, A. (2020). ñToo much to handleò: impact of 

mobile social networking sites on information overload, depressive symptoms, and well-

being. Computers in Human Behavior, 105, 106217. 

https://doi.org/10.1016/j.chb.2019.106217 

Newman, L., Stoner, C., Corbett, A., Megalogeni, M., Khan, Z., & Spector, A. (2021). 

Development of the óSNS older adults measureô(SNS-OA) to examine social network site use 

in older adults. Aging & mental health, 25(1), 68-77. 

https://doi.org/10.1080/13607863.2019.1673700 

Park, S. Y., & Baek, Y. M. (2018). Two faces of social comparison on Facebook: The interplay 

between social comparison orientation, emotions, and psychological well-being. Computers 

in Human Behavior, 79, 83-93. https://doi.org/10.1016/j.chb.2017.10.028 

Pew Research Center. (2019). Share of U.S. adults using social media, including Facebook, is 

mostly unchanged since 2018. https://www.pewresearch.org/fact-tank/2019/04/ 10/share-of-

u-s-adults-using-social-media-including-facebook-is-mostly-unchange d-since-2018/. 

Rosen, L. D., Whaling, K., Carrier, L. M., Cheever, N. A., & Rokkum, J. (2013). The media and 

technology usage and attitudes scale: An empirical investigation. Computers in Human 

Behavior, 29(6), 2501-2511. https://doi.org/10.1016/j.chb.2013.06.006 

Russell, D. W. (1996). UCLA Loneliness Scale (Version 3): Reliability, validity, and factor 

structure. Journal of personality assessment, 66(1), 20-40. 

https://doi.org/10.1207/s15327752jpa6601_2 

https://doi.org/10.1177%2F0022022113509881
https://doi.org/10.1016/j.chb.2019.106217
https://doi.org/10.1080/13607863.2019.1673700
https://doi.org/10.1016/j.chb.2017.10.028
https://doi.org/10.1016/j.chb.2013.06.006
https://doi.org/10.1207/s15327752jpa6601_2


149 
 

Schmuck, D., Karsay, K., Matthes, J., & Stevic, A. (2019). ñLooking Up and Feeling Downò. The 

influence of mobile social networking site use on upward social comparison, self-esteem, and 

well-being of adult smartphone users. Telematics and informatics, 42, 101240. 

https://doi.org/10.1016/j.tele.2019.101240 

Shensa, A., Sidani, J. E., yi Lin, L., Bowman, N. D., & Primack, B. A. (2016). Social media use 

and perceived emotional support among US young adults. Journal of community 

health, 41(3), 541-549. https://doi.org/10.1007/s10900-015-0128-8 

Singleton, A., Abeles, P., & Smith, I. C. (2016). Online social networking and psychological 

experiences: the perceptions of young people with mental health difficulties. Computers in 

Human Behavior, 61, 394-403. https://doi.org/10.1016/j.chb.2016.03.011 

Smith, A., McGeeney, K., & Duggan, M. (2015). US smartphone use in 2015. 

Spielberger, C. D., Gorsuch, R. L., & Lushene, R. E. (1968). State-trait anxiety inventory (STAI): 

test manual for form X. Consulting Psychologists Press. 

Twenge, J. M. (2019). More time on technology, less happiness? Associations between digital-

media use and psychological well-being. Current Directions in Psychological Science, 28(4), 

372-379. https://doi.org/10.1177/0963721419838244 

Valenzuela, S., Park, N., & Kee, K. F. (2009). Is there social capital in a social network site?: 

Facebook use and college students' life satisfaction, trust, and participation. Journal of 

computer-mediated communication, 14(4), 875-901. https://doi.org/10.1111/j.1083-

6101.2009.01474.x 

Vandendriessche, K., & De Marez, L. (2020). imec. digimeter 2019: Digitale mediatrends in 

Vlaanderen. imec. 

https://doi.org/10.1016/j.tele.2019.101240
https://doi.org/10.1016/j.chb.2016.03.011
https://doi.org/10.1177%2F0963721419838244
https://doi.org/10.1111/j.1083-6101.2009.01474.x
https://doi.org/10.1111/j.1083-6101.2009.01474.x


150 
 

Verduyn, P., Ybarra, O., Résibois, M., Jonides, J., & Kross, E. (2017). Do social network sites 

enhance or undermine subjective well being? A critical review. Social Issues and Policy 

Review, 11(1), 274-302. https://doi.org/10.1111/sipr.12033 

Verduyn, P., Gugushvili, N., Massar, K., Täht, K., & Kross, E. (2020). Social comparison on 

social networking sites. Current opinion in psychology, 36, 32-37. 

https://doi.org/10.1016/j.copsyc.2020.04.002 

Vogel, E. A., Rose, J. P., Roberts, L. R., & Eckles, K. (2014). Social comparison, social media, 

and self-esteem. Psychology of Popular Media Culture, 3(4), 206. 

https://doi.org/10.1037/ppm0000047 

Wang, L., Luo, J., Bai, Y., Kong, J., Luo, J., Gao, W., & Sun, X. (2013). Internet addiction of 

adolescents in China: Prevalence, predictors, and association with well-being. Addiction 

Research & Theory, 21(1), 62-69. https://doi.org/10.3109/16066359.2012.690053 

Weisskirch, R. S. (2012). Women's adult romantic attachment style and communication by cell 

phone with romantic partners. Psychological Reports, 111(1), 281-288. 

https://doi.org/10.2466/21.02.20.PR0.111.4.281-288 

Weisskirch, R. S., Drouin, M., & Delevi, R. (2017). Relational anxiety and sexting. The Journal of 

Sex Research, 54(6), 685-693. e 

Yoon, S., Kleinman, M., Mertz, J., & Brannick, M. (2019). Is social network site usage related to 

depression? A meta-analysis of Facebookïdepression relations. Journal of affective 

disorders, 248, 65-72. https://doi.org/10.1016/j.jad.2019.01.026 

Zimet, G. D., Dahlem, N. W., Zimet, S. G., & Farley, G. K. (1988). The multidimensional scale of 

perceived social support. Journal of personality assessment, 52(1), 30-41. 

https://doi.org/10.1207/s15327752jpa5201_2 

https://doi.org/10.1111/sipr.12033
https://doi.org/10.1016/j.copsyc.2020.04.002
https://psycnet.apa.org/doi/10.1037/ppm0000047
https://doi.org/10.3109/16066359.2012.690053
https://doi.org/10.2466%2F21.02.20.PR0.111.4.281-288
https://doi.org/10.1016/j.jad.2019.01.026
https://doi.org/10.1207/s15327752jpa5201_2


151 
 

Chapter 4- Exploring associations among technology usage, perceptions of well-being, 

anxiety, and mental health levels. The mediating role of social comparison 

Abstract 

 

In the literature there is a lack of consensus about how technology usage and social networks 

sites usage are associated with well-being, and anxiety. There is a lack of consensus in the 

measures used. In addition, most of the studies use overall measures of the construct without 

specification in technology usage. Therefore, the researcher of this thesis developed new 

measures, which showed good psychometric properties in the previous chapter. Therefore, 

the aim of this chapter was to assess the relationships between technology usage, anxiety, and 

well-being through the assessment of individual perceptions, behaviours, and affective states 

in university students in three countries (Spain, UK and Turkey). The current study will fill 

the gap in knowledge not addressed by prior studies as it considers social comparison 

triggered by the mere usage of SNS as a mediator. The findings suggest that the relationships 

between well-being and anxiety perceptions in relation to electronic devices and SNS usage, 

loneliness, satisfaction with life, perceived social support, positive-negative experience, and 

trait-state anxiety, are different based on the different cultures. Despite the differences across 

culture, this study found that social comparison as a construct specifically related to SNS 

usage assessed through the measure developed by the researcher, seems to mediate the 

relationships between perceptions of anxiety and well-being, satisfaction with life, loneliness, 

and trait anxiety. When mediating the relationships between different SNS types and well-

being and anxiety perceptions, it seems that the mediating role of social comparison is of 

relevance for Instagram, and not for Facebook. Another important finding is the effect of 

SNS activities to well-being and anxiety perceptions. 
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Introduction  

 

The aim of this chapter is to explore the relationships between perceptions of well-

being, anxiety, levels of loneliness, perceived social support, satisfaction with life, positive, 

negative experiences, and anxiety in university students from England, Spain, and Turkey. 

Moreover, another aim of this study is to examine the mediating role of social comparison in 

these relationships.  

Given the increasing popularity of electronic devices and SNS usage, researchers have 

been interested in the effects of its usage on individualsô well-being and mental health. 

However, providing an answer to this question has proven difficult.  

Numerous studies found that frequency of use of SNS has a detriment effect on well-

being (Appel et al., 2020; Steers, 2015). By contrast, other studies have reported that specific 

uses of SNS can increase well-being (Valkenburg & Peter, 2011). The inconsistent results 

found in the literature maybe are due to inconsistencies in the measures used, the focus on 

specific platforms that lose users with the development of new SNS platforms. For instance, 

most of the studies are based on Facebook (Rosen et al., 2013). Nevertheless, results found 

by the survey research data conducted by the Pew Research Center (2018) indicated that 42 

percent of Facebook users disengaged from the platform in 2017. Furthermore, differences in 

the activities of SNS usage could explain the inconsistent results that have been found in the 

research about the relationship between SNS usage and well-being (Wang et al., 2018). 

Another limitation found in the literature consists of the focus on dependency on technology 

or anxiety for being without technology (Rosen et al., 2013), and there is a lack of research 

assessing the common use of electronic devices, SNS, and its impact on mental health (Scott 

et al., 2020). Therefore, more research is needed to contribute to the literature in this area 

providing an understanding of other psychological factors such as perceptions of technology 
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and SNS usage that could be related to well-being and mental health outcomes. Regarding 

social comparison, the literature shows that this psychological construct has been examined 

in terms of the relationship between the construct and the usage of SNS (Verduyn et al., 

2017) but there are not specific measures of social comparison when the process is triggered 

by the mere usage of SNS. In order to achieve a more valuable understanding of results, 

researchers need to use consistent, specific measures, and consider different cultural settings. 

Cross-cultural studies will contribute with knowledge in this area of research due to the use 

of several large samples with the same timeline, methodology, and statistical analysis (Laconi 

et al., 2018). However, if researchers aim to conduct cross-cultural research, it is of sum 

importance to test for measurement invariance across cultures before making cross-cultural 

comparisons (Cheung & Montasem, 2016). In the previous chapter the researcher tested for 

the measurement invariance of the scales, therefore this chapter aims to compare cross-

culturally the relationships between the variables of interest. Specifically, the aims of the 

structural models presented in this chapter are to contribute with knowledge to the literature 

about how both new scales, the anxiety and well-being perceptions related to technology 

usage and social networks sites usage (assessed through the measures developed in this 

thesis) are associated with overall measures of well-being (satisfaction with life, loneliness, 

negative and positive experience, perceived social support) and anxiety (trait and state 

anxiety). In addition, there is also a lack of consensus in the literature about how the 

frequency of technology usage is associated with specific measures of perceptions of anxiety 

and well-being related to the usage of technology and social networks sites. The reason 

behind this gap in the literature is that these measures are new. Therefore, structural models 

created between SNS types and General Technology Usage: Activities, with an effect on 

anxiety perceptions and well-being perceptions, will fill the gap in the literature, contributing 

with valuable knowledge. It is important to test how social comparison specifically related to 
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technology and SNS is mediating the previous mentioned relationships between the 

constructs. Accordingly, social comparison is included in each of the model presented in this 

chapter.  

Current Research  

 

The aim of this study was to assess the relationships between technology usage, 

anxiety, and well-being through the assessment of individual perceptions, behaviours, and 

affective states in university students in three countries (Spain, UK and Turkey). The focus 

on students was appropriate because of the high frequency of SNS use in this population 

(Duggan et al., 2015). Additionally, the literature shows that a stress on mental health is 

present on students during this period because students leave home of origin or school to face 

new challenges (Arnett et al., 2014; Hernández-Torrano et al., 2020). The current study will 

fill the gap in knowledge not addressed by prior studies as it considers social comparison 

triggered by the mere usage of SNS as a mediator. Moreover, this study includes a cross-

cultural comparison that adds more value to the findings, and it allows the validation of the 

new measures. More research focused on different cultural settings is needed, as cultural 

research in psychology has shown that norms for social support seeking, satisfaction with life 

and well-being factors, differ across cultures (Liu et al., 2018).  
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Method 

 

Participants and Procedure 

 

 The same samples (Spanish, British, and Turkish) from the previous chapter, were 

used in this chapter.  

 

Materials 

 

The constructed measure consists of a 34-item measure comprising general 

technology usage (devices, activities, SNS and applications), perceptions of anxiety, 

perceptions of well-being and social comparison. 

General Technology Usage: Devices 

 

A total of 5 digital devices that are considered the most used among the average 

university student were included in the questionnaire. For these items, the frequency response 

scale of 10-point Likert used by previous research (Rosen et al., 2013) was adopted. This 

response scale includes the following options: never, once a month, several times a month, 

once a week, several times a week, once a day, several times a day, once an hour, several 

times an hour, and all the time. The response scale ranged from 1 ñneverò to 10 ñall the 

timeò. Higher scores indicated higher frequency of devices usage.  

General Technology Usage: Activities 

 

The scale is formed by two dimensions. Dimension 1 is formed by 5 activities made 

on SNS (e.g., click ólikeô, update status) and dimension 2 is formed by 2 activities (make calls 

and receive calls), which are not related to SNS. The instruction was óPlease indicate how 

often you do each of the following activities on any device (mobile phone, laptop, desktop, 

tablet etc.)ô. These items were rated with the 10-items frequency response scale (Rosen et al., 

2013). The response scale ranged from 1 ñneverò to 10 ñall the timeò. Higher scores indicated 
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higher frequency of activities carried out. The reliability obtained through Cronbachôs Alpha 

for this study is Ŭ = .83 for SNS activities and Ŭ = .86 for Calls activities in the Spanish 

sample: Ŭ = .78 and .93 for SNS activities and Calls activities in the British sample: Ŭ = .76 

and .61 for SNS activities and Calls activities in the Turkish sample.  

 

General Technology Usage: Social Network Sites and Applications 

 

Social network site types and applications was measured through the frequency 

assessment of Instagram, WhatsApp use, and Facebook. The items were introduced by 

ñPlease indicate how often you use each of the following social networks and applicationsò. 

Moreover, the three items were rated with the 10-items frequency response scale created by 

Rosen et al., (2013), which includes: never, once a month, several times a month, once a 

week, several times a week, once a day, several times a day, once an hour, several times an 

hour, and all the time. The response scale ranged from 1 = ñneverò to 10 ñall the timeò. 

Higher scores indicated higher frequency of social network sites and applications usage.  

 

Anxiety Perceptions Related to Electronic Devices and Social Network Sites Usage 

The anxiety perceptions scale is formed by two factors. One factor consists of 4 items 

related to social aspects (e.g., Receiving messages of people through different social 

networks initiates feelings of anxiety in me) and the other factor consists of 3 items related to 

cognitive aspects (e.g., Seeing lots of different news and information online initiates feelings 

of anxiety in me). Alpha values were above .60 and .70 for both factors in the three countries. 

Participants indicated the answers on a 7-point Likert-scale ranging from 1 (Very strongly 

agree) to 7 (Very strongly disagree). The scores were reversed in the analysis of the data. 

Therefore, higher scores indicated higher frequency of devices and social network sites 
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usage. Reliability tests resulted in alpha values above .60 and .70 for both factors in the three 

countries.  

 

Well-being Perceptions Related to Electronic Devices and Social Network Sites Usage 

This scale consists of two dimensions: Well-being Positive and Well-being Negative. 

Alpha values were above .70 for both factors. Well-being Positive is formed by 5 items and 

Well-being Negative consists of 3 items. Participants indicated the answers on a 7-point 

Likert-scale ranging from 1 (Very strongly agree) to 7 (Very strongly disagree). The scores 

were reversed on both factors. Therefore, higher scores indicate higher perceptions of well-

being related to electronic devices and social network sites, either positive or negative. 

Reliability tests resulted in alpha values above .70 for both factors in the three countries. 

 

Social Comparison Related to Electronic Devices and Social Network Sites Usage 

 

The social comparison scale is formed by 4 items. These items are based on what 

generally seems to occur in the context of social comparison when using SNS (e.g., ñPeople I 

see on social networks seem to have better lives than meò. Also, the 7-point Likert-scale was 

used in these items, as above. The response scale ranges from 1 (Very strongly agree) to 7 

(Very strongly disagree). The scores were reversed, and higher scores indicate higher social 

comparison related to electronic devices and social network sites usage. Reliability tests 

resulted in alpha values of .86 for the Spanish sample, .86 for the UK sample and .79 for the 

Turkish sample. 
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Validated Questionnaires 

 

Also, validated questionnaires of well-being and anxiety were administered to examine 

the relationships between the studied variables. For well-being the validated scales used, 

included aspects of social and psychological well-being. The different scales used are 

presented below. 

The Satisfaction With Life (Dianer et al., 1985) is formed by 5 items using a 7-point 

scale that ranges from 7 strongly agree to 1 strongly disagree. Scores were nor reversed, as 

higher scores indicate higher levels of satisfaction with life. The reliability test obtained for 

this study resulted in alpha values of .85 in the Spanish sample, .89 in the British sample, and 

.78 in the Turkish sample.  

The UCLA Loneliness Scale (Russell, 1996) is formed by 20 items. The response scale 

ranges from O (ñI often feel this wayò), S (ñI sometimes feel this wayò), R (ñI rarely feel this 

wayò), and N (ñI never feel this wayò). The scores are Oôs =4, all Sôs =3, all Rôs =2, and all 

Nôs =1. Therefore, higher scores indicate higher levels of loneliness. In this study, reliability 

tests resulted in Alpha values of .92 in the Spanish sample, .94 in the British sample, and .90 

in the Turkish sample.  

The Scale of Positive and Negative Experience (SPANE; Dianer et al., 2009) includes 12 

items. The response scale range from 1 to 6: Very Rarely or Never = 1, Rarely = 2, 

Sometimes = 3, Often = 5, Very Often or Always = 6. Higher scores indicate the higher 

experience of positive or negative feelings. Reliability tests resulted in Alpha values of .89 

for the Positive dimension of the SPANE, and .77 for the Negative dimension in the Spanish 

sample; Ŭ = .79 and .80 for the Positive and Negative dimensions respectively in the British 

sample; and Ŭ = .79 and .82  for the Positive and Negative dimensions in the Turkish sample.  
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The Multidimensional Scale of Perceived Social Support (MSPSS) (Zimet et al., 1988) is 

a 12-items measure with a response scale from 1 ñVery Strongly Disagreeò to 7 ñVery 

Strongly Agreeò. Higher scores indicate higher levels of perceived social support. The 

reliabilities obtained through Cronbachôs Alpha for the dimensions of the scales are above 

.80. Concretely, alpha values are .82 for Significant others (SOS), .92 for Family (FAM) and 

.89 for Friends (FRI) (.89) in the Spanish sample; .95 for SOS, .90 for FAM and .95 for FRI 

in the British sample; .94 for SOS, .90 for FAM, and .91 for FRI in the Turkish sample.  

For anxiety, the validated measure was The State-Trait Anxiety Inventory (STAI) 

(Spielberger et al., 1983). For the Trait form of the STAI, 20-item measure was used. These 

items are rating on a 4-point scale from 1 = ñAlmost Neverò to 4 = ñAlmost Alwaysò. Higher 

scores indicate greater trait anxiety. In this study, the Alpha values were above .70 in each of 

the dimensions (trait absent and trait present) for each country. Specifically, alpha values 

were .81 in Trait Absent, and .82 in Trait Present in the Spanish sample; Ŭ = .88 and .90 

respectively in Trait Absent and Trait Present in the British sample; and Ŭ = .76 and .86 

respectively in Trait Absent and Trait Present in the Turkish sample.  

In addition, the 6-items short form of State anxiety was used. These items are also rated 

on the 4-point scale from 1 = ñAlmost Neverò to 4 = ñAlmost Alwaysò. Higher scores 

indicate greater anxiety. Reliability tests in this scale resulted in Alpha values of .83 in the 

Spanish sample, .90 in the British sample, and .74 in the Turkish sample.  

Statistical Analyses 

 

The study used a cross-sectional, quantitative design. Multigroup Structural Invariance was 

conducted using AMOS (Version 27) (Arbuckle, 2014). Multigroup structural invariance 

involves comparing configural models with more restrictive models. The model fit was 

assessed with the consultation of a range of the more reliable fit indices (Hu & Bentler, 1999) 
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namely, relative chi-square statistic (ɢ2/df), the Root Mean Square Error of Approximation 

(RMSEA), Comparative Fit Index (CFI), Tucker-Lewis Index (TLI) and Standardized Root 

Mean Squared Residual (SRMR). Models were considered to adequately fit the data at values 

of ɢ2/df Ò 2 to 3, Ò.08 for the RMSEA (Browne & Cudeck, 1993), Ó.90 for the CFI and TLI, 

(Bentler & Bonett, 1980) with values above .95 preferred and values Ò.08 for SRMR. 

Moreover, Chi-squared difference tests and changes in goodness of fit indices: ȹCFI > ī .010, 

ȹRMSEA < .015, and ȹSRMR < .010; are used to assess invariance. These criteria are chosen 

based on the agreed cut-off points found in the literature (e.g., Chen, 2007; Hu & Bentler, 

1999). In addition, direct and indirect paths were analysed to test the relationships between the 

constructs of the study.  

Results 

 

Anxiety Perceptions, Social Comparison, and Satisfaction With Life 

 

The standardized factor loadings and factor covariance of each causal model by 

country are shown in figures 1a, 1b and 1c. The variance explained on SWL ranges from 8% 

to 23%. Moreover, factor loadings were >.40 across all three samples.  
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Figure 1a. Structural model Anxiety Perceptions, Social Comparison, and Satisfaction with 

Life in the Spanish sample.  

 

 

Figure 1b. Structural model Anxiety Perceptions, Social Comparison, and Satisfaction with 

Life in the British sample.  

 

 

 

Figure 1c. Structural model Anxiety Perceptions, Social Comparison, and Satisfaction with 

Life in the Turkish sample.  
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Structural Invariance  

 

The full structural model was assessed using the same fit indices and cut-off scores as 

in the CFA models. First, the full model was tested with baseline values. Model 1 (M1) 

corresponds to the unconstrained model, which indicated an adequate fit to the data 

(ɢ2 = 407.85; df = 285, p = .000, CFI = .95; TLI = .94; RMSEA = .03 (90% CI, .02ï.04). 

Model 2 (M2) (measurement weights) (ɢ2 = 436.30; df = 309, p = .000, CFI = .95; TLI = .94; 

RMSEA = .03 (90% CI, .02ï.04). ȹCFI was within recommended guidelines. Thus, factor 

loadings are operating equivalently across the three groups. As factor loadings were invariant 

across groups, structural weightsô invariance was tested. When structural weights were 

constrained, the model (M3) fitted the data adequately (ɢ2 = 443.22; df = 315, p = .000, 

CFI = .95; TLI = .94; RMSEA = .03 (90% CI, .02ï.04). ȹCFI had a value of .00 and therefore 

structural invariance was met. The researcher proceeded to constrain the structural 

covariances in model 4 (M4). M4 fits the data well (ɢ2 = 448.24; df = 321, p = .000, 

CFI = .95; TLI = .94; RMSEA = .03 (90% CI, .02ï.04). When structural covariances were 

constrained M4 did not significantly differ from the M3 as ȹCFI had a value of .00.  

Table 1 

Results of tests for invariance across countries 

 

Model fit Model difference (ȹM) 

Model ɢ2 df RMSEA (90% CI) CFI ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 407.85* 285 .03 (.02-.04) .95 ï ï ï ï ï 

M2 436.30* 309 .03 (.02ï.04) .95 M2 vs. M1 28.45 24 .00 .00 

M3 443.22* 315 .03 (.02ï.04) .95 M3 vs. M2 6.92 6 .00 .00 

M4 448.24*     321 .03 (.02ï.04) .95 M4 vs. M3 5.02 6 .00 .00 
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Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. 

M1, unconstrained model; M2, measurement weightsô model; M3, structural weightsô model, M4 structural 

covariancesô model. pz < 0.05. 

 

 

Direct Paths 

The direct paths with beta coefficients for the unconstrained model (M1) in each 

sample are shown in Figure 1a, 1b and 1c. Results indicated that the Anxiety Perceptions 

factor 1 cognitive did not have a significant direct effect with social comparison in any of the 

three samples: Spanish (ɓ = -.01, p > .05), British (ɓ = .02, p > .05) and Turkish (ɓ = -.17, p > 

.05). However, Anxiety Perceptions factor 2 social had a significant direct effect with social 

comparison in the three samples: Spanish (ɓ = .54, p < .05), British (ɓ = .72, p < .001) and 

Turkish (ɓ = .71, p < .001). 

The direct effect of Anxiety Perceptions factor 1 cognitive on Satisfaction with life was not 

significant: Spanish (ɓ = .22, p > .05), British (ɓ = -.12, p > .05) and Turkish (ɓ = .08, p > 

.05). Moreover, factor 2 social was also not significant: Spanish (ɓ = -.38, p > .05), British (ɓ 

= .11, p > .05) and Turkish (ɓ = -.24, p > .05). 

Regarding the direct effect from social comparison to satisfaction with life, results showed a 

significant effect in the two of the samples but was not significant in the Spanish sample: 

Spanish (ɓ = -.17, p > .05), British (ɓ = -.49, p < .05) and Turkish (ɓ = -.33, p < .05). 

Indirect Effects 

Anxiety perceptions factor 1 cognitive did not have a significant indirect effect on 

satisfaction with life via social comparison in any of the three samples: Spanish (ɓ = .002, [CI]: 

-.10, .22, p > .05), British (ɓ = -.01, [CI]: -.15, .16, p > .05) and Turkish (ɓ = .04, [CI]: .00, .25, 



164 
 

p > .05). However, the indirect effect of Anxiety perceptions factor 2 social on satisfaction with 

life by social comparison was significant in the three samples: Spanish (ɓ = -.10, [CI]: -.47, -

.01, p < .05), British (ɓ = -.47, [CI]: -2.15, -.15, p < .05) and Turkish (ɓ = -.17, [CI]: -.50, -.05, 

p < .05). 

Well-being Perceptions, Social Comparison, and Satisfaction With Life 

 

The standardized factor loadings and factor covariance of each causal model by 

country are shown in figures 2a, 2b and 2c. The variance explained on social comparison 

ranges from 13% to 29% and on SWL ranges from 17% to 24%. Moreover, factor loadings 

were >.40 across all three samples.   

 

 

 

Figure 2a.Structural model Well-being Perceptions, Social Comparison, and 

Satisfaction With Life in the Spanish sample.  
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Figure 2b. Structural model Well-being Perceptions, Social Comparison, and 

Satisfaction With Life in the British sample.  

 

 

 

Figure 2c. Structural model Well-being Perceptions, Social Comparison, and 

Satisfaction With Life in the Turkish sample.  
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Structural Invariance 

The full structural model was assessed using the same fit indices and cut-off scores as 

in the CFA models. First, the full model was tested with baseline values. Model 1 (M1) 

corresponds to the configural model, which indicated an acceptable fit to the data 

(ɢ2 = 530.30; df = 330, p = .00, CFI = .94; TLI = .93; RMSEA = .04 (90% CI, .03ï.04). Model 

2 (M2) (measurement weights) (ɢ2 = 571.77; df = 356, p = .00, CFI = .94; TLI = .93; 

RMSEA = .04 (90% CI, .03ï.04). ȹCFI was within recommended guidelines. Thus, factor 

loadings are operating equivalently across the three groups. As factor loadings were invariant 

across groups, structural weightsô invariance was tested. When structural weights were 

constrained, the model (M3) fitted the data acceptably (ɢ2 = 606.31; df = 366, p = .00, 

CFI = .93; TLI = .92; RMSEA = .04 (90% CI, .03ï.04). ȹCFI had a value of -.01 and 

therefore structural invariance was met. The researcher proceeded to constrain the structural 

covariances in model 4 (M4). M4 fits the data adequately (ɢ2 = 633.62; df = 372, p = .00, 

CFI = .92; TLI = .92; RMSEA = .04 (90% CI, .03ï.04). When structural covariances were 

constrained M4 did not significantly differ from the M3 as ȹCFI had a value of -.01. 
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Table 2 

Results of tests for invariance across countries 

 

Model fit Model difference (ȹM) 

Model ɢ2 df RMSEA (90% CI) CFI ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 530.30* 330 .04 (.03-.04) .94 ï ï ï ï ï 

M2 571.77* 356 .04 (.03ï.04) .94 M2 vs. M1 41.47 26 .00 .00 

M3 606.31* 366 .04 (.03ï.04) .93 M3 vs. M2 34.54 10 .00 -.01 

M4 633.62* 372 .04 (.03ï.04) .92 M4 vs. M3 27.31 6 .00 -.01 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. M1, unconstrained model; M2, 

measurement weightsô model; M3, structural weightsô model, M4 structural covariancesô model. pz < 0.05. 

 

Direct Paths 

The direct paths with beta coefficients for the unconstrained model (M1) in each 

sample are shown in Figure 2a, 2b and 2c. Results indicated that factor 1 of well-being 

perceptions (well-being perceptions negative) did not have a direct effect on life satisfaction 

in any of the three countries: Spain (ɓ = .20, p > .05), UK (ɓ = .24, p > .05) and Turkey (ɓ = -

.01, p > .05). Nevertheless, factor 2 of well-being perceptions (well-being perceptions 

positive) had a direct effect on life satisfaction only in the Spanish sample (ɓ = .20, p < .05). 

The direct effect of well-being perceptionsô factor 2 on life satisfaction was not significant in 
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the other two samples: in the English sample (ɓ = .24, p > .05) and Turkish sample (ɓ = -.01, 

p > .05).  

Moreover, the negative direct effect of social comparison on life satisfaction was significant 

in the three samples: Spanish (ɓ = -.26, p < .05), English (ɓ = -.33, p < .05) and Turkish (ɓ = -

.47, p < .05).   

Indirect paths 

The indirect effects of well-being perceptions on life satisfaction through social 

comparison were significant for both factors in each country; well-being perceptions 

negative: Spain (ɓ = .08) [CI]: .02, .16, p Ò .01), UK (ɓ = .25) [CI]: .09, .48, p Ò .05) and 

Turkey (ɓ = .15) [CI]: .08, .27, p Ò .01); and well-being perceptions positive: Spain (ɓ = -.05) 

[CI]: -.13, -.001, p Ò .05), UK (ɓ = -.10) [CI]: -.25, -.02, p Ò .05) and Turkey (ɓ = -.20) [CI]: -

.31, -.14, p Ò .05). 

Well-being Perceptions, Social Comparison, Loneliness 

 

The standardized factor loadings and factor covariance of each causal model by 

country are shown in figures 3a, 3b and 3c. Factor loadings were Ó.40 across all three 

samples; except the factor loading on well-being item 9 to well-being factor 2 (.22), UCLA 

item 15 to loneliness (.30), item 8 of UCLA to loneliness (-.27), and item 4 UCLA to 

loneliness (-.13) in the Turkish sample; in the British sample item 4 of well-being to well-

being factor 1 (.34); and in the Spanish sample well-being item 8 to well -being factor 2 (.31), 

well-being item 9 to factor 2 (.20) and UCLA item 17 to loneliness (.30).  
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Figure 3a. Structural model Well-being Perceptions, Social Comparison, Loneliness in the Spanish 

sample. 

 

 

Figure 3b. Structural model Well-being Perceptions, Social Comparison, Loneliness in the British 

sample. 
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Figure 3c. Structural model Well-being Perceptions, Social Comparison, Loneliness in the Turkish 

sample. 

 

Structural Invariance 

The full model was tested with baseline values. The configural model (M1) indicated 

a poor fit to the data (ɢ2 = 2314.68; df = 1329, p = .00, CFI = .86; TLI = .84; RMSEA = .04 

(90% CI, .04-.04). Model 2 (M2) (measurement weights) (ɢ2 = 2791,48; df = 1385, p = .00, 

CFI = .80; TLI = .80; RMSEA = .05 (90% CI, .04-.05). ȹCFI was not within recommended 

guidelines (ȹCFI = .06). Thus, factor loadings are not operating equivalently across the three 

groups. Although factor loadings were not invariant across groups, structural weightsô 

invariance was tested. When structural weights were constrained, the model (M3) fitted the 

data acceptably (ɢ2 = 606.31; df = 366, p = .000, CFI = .93; TLI = .92; RMSEA = .04 (90% 

CI, .03ï.04). ȹCFI had a value of .00 and therefore structural invariance was met. The 
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researcher proceeded to constrain the structural covariances in model 4 (M4). M4 fits the data 

poorly (ɢ2 = 2814,32; df = 1395, p = .00, CFI = .80; TLI = .80; RMSEA = .05 (90% CI, .04ï

.05). When structural covariances were constrained M4 did not significantly differ from the 

M3 as ȹCFI had a value of .00. 

Table 3 

Results of tests for invariance across countries 

 

Model fit Model difference (ȹM) 

Model ɢ2 Df RMSEA (90% 

CI) 

CFI ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 2314.68* 1329 .04 (.04-.04) .86 ï ï ï ï ï 

M2 2791.48* 1385 .05 (.04-.05) .80 M2 vs. M1 476.8 56 .01 .06 

M3 2799.03* 1391 .05 (.04-.05) .80 M3 vs. M2 7.55 6 .00 .00 

M4 2814.32* 1395 .05 (.04-.05) .80 M4 vs. M3 15.29 4 .00 .00 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. 

M1, unconstrained model; M2, measurement weightsô model; M3, structural weightsô model, M4 structural 

covariancesô model. pz < 0.05. 

 

Direct Paths 

The significant direct paths with beta coefficients for the unconstrained model (M1) in 

each sample are shown in Figure 3a, 3b and 3c. Results indicated that factor 1 of well-being 
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perceptions (well-being positive) had a negative direct effect on loneliness that was 

significant only in the Spanish sample: Spain (ɓ = -.44, p < .05), UK (ɓ = -.16, p > .05) and 

Turkey (ɓ = -.08, p > .05). The direct effect of well-being perceptionsô factor 2 (well-being 

negative) on loneliness was not significant in any of the three samples: Spanish sample (ɓ = 

.17, p > .05), British sample (ɓ = .12, p > .05) and Turkish sample (ɓ = .14, p > .05).  

Moreover, the positive direct effect of social comparison on loneliness was significant in the 

Spanish and British samples: Spanish (ɓ = .36, p < .05), British (ɓ = .36, p < .05). However, it 

was not significant in the Turkish sample (ɓ = .13, p > .05).   

Indirect Paths 

The indirect effects of well-being perceptions on loneliness through social comparison 

were significant for both factors in each country: factor 1 well-being positive: Turkey (ɓ = -

2.60) [CI]: -2.60, -.89, , p Ò .05), UK (ɓ = -.72) [CI]: -1.08, -.21, p Ò .05) and Spain (ɓ = -

1.54) [CI]: -2.26, -.97, p Ò .05); and factor 2 well-being negative: Spain (ɓ = 3.59) [CI]: 2.55, 

5.18, p Ò .05), UK (ɓ = 2.09) [CI]: 1.11, 2.99, p Ò .05) and Turkey (ɓ = 3.20) [CI]: 2.19, 4.47, 

p Ò .05). 

Well-being Perceptions, Social Comparison, Positive and Negative Experience 

 

 The standardized factor loadings and factor covariance of each causal model by 

country are shown in figures 4a, 4b and 4c.  
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Figure 4a. Structural model Well -being Perceptions, Social Comparison, Positive and Negative 

Experience in the Spanish sample 

 

 

 

Figure 4b. Structural model Well-being Perceptions, Social Comparison, Positive and Negative Experience in 

the British sample 
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Figure 4c. Structural model Well-being Perceptions, Social Comparison, Positive and Negative Experience in 

the Turkish sample 

 

Structural Invariance 

Model 1 (M1) corresponds to the configural model, which indicated an acceptable fit 

to the data (ɢ2 = 846.90; df = 531, p = .00, CFI = .94; TLI = .92; RMSEA = .04 (90% CI, .03ï

.04). Model 2 (M2) (measurement weights) (ɢ2 = 889.82; df = 563, p = .00, CFI = .93; TLI = 

.92; RMSEA = .04 (90% CI, .03ï.04). ȹCFI was within recommended guidelines. Thus, 

factor loadings are operating equivalently across the three groups. As factor loadings were 

invariant across groups, structural weightsô invariance was tested. When structural weights 

were constrained, the model (M3) fitted the data acceptably (ɢ2 = 929.61; df = 579, p = .000, 

CFI = .93; TLI = .92; RMSEA = .04 (90% CI, .03ï.04). ȹCFI had a value of .00 and therefore 

structural invariance was met. The researcher proceeded to constrain the structural 

covariances in model 4 (M4). M4 fits the data adequately (ɢ2 = 937.16; df = 583, p = .00, 
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CFI = .93; TLI = .92; RMSEA = .04 (90% CI, .03ï.04). When structural covariances were 

constrained M4 did not significantly differ from the M3 as ȹCFI had a value of .00. 

Table 4 

Results of tests for invariance across countries 

 

Model fit Model difference (ȹM) 

Model ɢ2 df RMSEA (90% 

CI) 

CFI ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 846.90* 531 .04 (.03-.04) .94 ï ï ï ï ï 

M2 889.82* 563 .04 (.03-.04) .93 M2 vs. M1 42.91 32 .00 -.01 

M3 929.61* 579 .04 (.03-.04) .93 M3 vs. M2 39.79 16 .00 .00 

M4 937.16* 583 .04 (.03-.04) .93 M4 vs. M3 7.55 4 .00 .00 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. 

M1, unconstrained model; M2, measurement weightsô model; M3, structural weightsô model, M4 structural 

covariancesô model. pz < 0.05. 

 

Direct Paths 

The significant direct paths with beta coefficients for the unconstrained model (M1) in 

each sample are shown in Figure 4a, 4b and 4c. Results indicated that factor 1 of well-being 

perceptions (negative) did not have a significant direct effect on positive experience: (ɓ = .18, 

p > .05) and neither on negative experience (ɓ = -.08, p > .05) in the Spanish sample. 
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Moreover, the direct effect of well-being perceptions factor 1 (negative) on positive (ɓ = .14, 

p > .05) and negative experience (ɓ = -.07, p > .05) was not significant for the Turkish 

sample. Nevertheless, in the British sample, factor 1 of well-being perceptions (well-being 

negative) only had a significant direct effect on negative experience (ɓ = -.39, p Ò .05) but did 

not have a significant effect on positive experience (ɓ = .19, p > .05). The direct effect of 

well-being perceptionsô factor 2 on positive and negative experience was not significant in 

any of the three samples: Spanish sample positive experience (ɓ = .13, p > .05) and negative 

experience (ɓ = -.07, p > .05); British sample positive experience (ɓ = -.11, p > .05) and 

negative experience (ɓ = .14, p > .05); and Turkish sample positive experience (ɓ = -.13, p > 

.05), negative experience (ɓ = .04, p > .05). 

Moreover, the positive direct effect of social comparison on positive and negative experience 

was as expected: in the Spanish sample social comparison to positive experience (ɓ = -.28, p 

< .05), to negative experience (ɓ = .53, p < .05);  British sample social comparison to positive 

experience (ɓ = -.14, p < .05), to negative experience (ɓ = .12, p < .05); Turkish sample social 

comparison to positive experience (ɓ = -.23, p < .05), to negative experience (ɓ = .11, p < 

.05). 

Indirect Paths 

The indirect effects of well-being perceptions on positive and negative experience 

through social comparison were not equivalent in the three samples. In the Spanish sample, 

indirect effects were significant for well-being perceptions factor 1 (negative) and positive (ɓ 

= .09) [CI]: .03, .17, p < .05) and negative experience (ɓ = -.16) [CI]: -.28, -.05, p < .05). 

However, in the Spanish sample the indirect effects of well-being perceptions factor 2 and 

positive and negative experience were not significant: respectively, (ɓ = -.05) [CI]: -.150, .01, 

p > .05), (ɓ = .10) [CI]: -.03, .24, p > .05). In the other two samples, results of indirect effects 
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were as follow: British sample well-being factor 1 to positive experience: (ɓ = .16) [CI]: -.01, 

.46, p > .05), and to negative experience (ɓ = -.12) [CI]: -.31, .10, p > .05); factor 2 to 

positive experience (ɓ = -.05) [CI]: -.21, .01, p > .05), and to negative experience (ɓ = .04) 

[CI]: -.02, .22, p > .05). Turkish sample well-being factor 1 to positive experience was 

significant (ɓ = .06) [CI]: .00, .14, p <.05), but was not significant to negative experience (ɓ = 

-.03) [CI]: -.12, .03, p > .05); factor 2 to positive experience was not significant (ɓ = -.08) 

[CI]: -.17, .00, p > .05), and neither to negative experience (ɓ = .05) [CI]: -.05, .13, p > .05). 

Well-being Perceptions, Social Comparison, and Perceived Social Support 

 

The standardized factor loadings and factor covariance of each causal model by 

country are shown in figures 5a, 5b and 5c.  

 

Figure 5a. Structural model Well-being Perceptions, Social Comparison, and Perceived Social Support in the 

Spanish sample. 
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Figure 5b. Structural model Well-being Perceptions, Social Comparison, and Perceived Social Support in the 

Spanish sample. 

 

 

Figure 5c. Structural model Well-being Perceptions, Social Comparison, and Perceived Social Support in the 

Turkish sample. 
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Structural Invariance 

Model 1 (M1) corresponds to the configural model, which indicated an acceptable fit 

to the data (ɢ2 = 1255.33; df = 714, p = .00, CFI = .92; TLI = .90; RMSEA = .04 (90% CI, 

.04ï.04). Model 2 (M2) (measurement weights) (ɢ2 = 1299.52; df = 750, p = .00, CFI = .92; 

TLI = .90; RMSEA = .04 (90% CI, .04ï.04). ȹCFI was within recommended guidelines. 

Thus, factor loadings are operating equivalently across the three groups. As factor loadings 

were invariant across groups, structural weightsô invariance was tested. When structural 

weights were constrained, the model (M3) fitted the data poorly (ɢ2 = 1749.54; df = 798, 

p = .00, CFI = .86; TLI = .84; RMSEA = .05 (90% CI, .05ï.05). ȹCFI had a value of -.06 and 

therefore structural invariance was not met. Nevertheless, the researcher proceeded to 

constrain the structural covariances in model 4 (M4). M4 fits the data poorly (ɢ2 = 1796.44; df 

= 820, p = .00, CFI = .86; TLI = .84; RMSEA = .05 (90% CI, .05ï.05). When structural 

covariances were constrained M4 did not significantly differ from the M3 as ȹCFI had a 

value of .00. 
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Table 5 

Results of tests for invariance across countries 

 

Model fit Model difference (ȹM) 

Model ɢ2 df RMSEA (90% 

CI) 

CFI ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 1255.33* 714 .04 (.04-.04) .92 ï ï ï ï ï 

M2 1299.52* 750 .04 (.04-.04) .92 M2 vs. M1 44.19 36 .00 .00 

M3 1749.54* 798 .05 (.05-.05) .86 M3 vs. M2 450.02 48 .01 -.06 

M4 1796.44* 820 .05 (.05-.05) .86 M4 vs. M3 -46.9 22 .00 .00 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. 

M1, unconstrained model; M2, measurement weightsô model; M3, structural weightsô model, M4 structural 

covariancesô model. pz < 0.05. 

 

Direct Paths 

The direct effects of well-being perceptions factor 1 (positive) to perceived social 

support from friends (ɓ = .07, p > .05), significant others (ɓ = .05, p > .05) and family (ɓ = 

.09, p > .05) were not significant in the Spanish sample. Also, there were no significant direct 

effects from factor 2 (negative) in this sample for friends (ɓ = .15, p > .05), significant others 

(ɓ = .11, p > .05) and family (ɓ = .03, p > .05). Moreover, the direct effect of social 

comparison to perceived social support from friends (ɓ = -.09, p > .05), significant others (ɓ = 
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-.15, p > .05) and family (ɓ = -.02, p > .05) were not significant. In the British sample the 

direct effects of well-being perceptions factor 1 (positive) to perceived social support from 

friends (ɓ = -.01, p > .05), significant others (ɓ = -.20, p > .05) and family (ɓ = -.19, p > .05) 

were not significant. Furthermore, the direct effect from factor 2 (negative) to perceived 

social support from friends was significant (ɓ = .33, p < .05), and from significant others (ɓ = 

.34, p < .05), but was not significant the effect to perceived social support from family (ɓ = 

.23, p > .05). Moreover, in the British sample the direct effect of social comparison to 

perceived social support from friends (ɓ = -.14, p > .05), significant others (ɓ = .06, p > .05) 

and family (ɓ = -.00 p > .05) were not significant. In the Turkish sample, the direct effects of 

well-being perceptions factor 1 (positive) to perceived social support from friends (ɓ = -.07, p 

> .05), and significant others (ɓ = -.04, p > .05) were not significant, but it was significant the 

direct effect to perceived social support from family (ɓ = -.17, p < .05). Also, were not 

significant the direct effects from factor 2 in this sample to friends (ɓ = .11, p > .05) and 

significant others (ɓ = .15, p > .05), but was significant the direct effect to perceived social 

support from family (ɓ = .17, p < .05). Moreover, the direct effect of social comparison to 

perceived social support from friends (ɓ = -.12, p > .05), significant others (ɓ = -.08, p > .05) 

and family (ɓ = -.13, p > .05) were not significant. 

Indirect Paths 

The indirect effects, via social comparison, as observed from the bootstrapping 

confidence intervals were not significant in any of the variables of interest. In the Spanish 

sample: well-being factor 1 to friendsô social support (ɓ = -.02, [CI]: -.15, .01, p > .05); well-

being factor 2 to friendsô social support (ɓ = -.04, [CI]: -.04, .18, p > .05); well-being factor 1 

to family social support (ɓ = -.00, [CI]: -.07, .05, p > .05); well-being factor 2 to family social 

support (ɓ = .01, [CI]: -.08, .08, p > .05); well-being factor 1 to someone specialôs social 
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support (ɓ = -.03, [CI]: -.13, .01, p > .05); well-being factor 2 to someone specialôs social 

support (ɓ = .04, [CI]: -.02, .21, p > .05).  

In the British sample: well-being factor 1 to friendsô social support (ɓ = -.03, [CI]: -4.38, 

.1.87, p > .05); well-being factor 2 to friendsô social support (ɓ = .09, [CI]: -10.16, 4.02, p > 

.05); well-being factor 1 to family social support (ɓ = -.00, [CI]: -1.04, 1.73, p > .05); well-

being factor 2 to family social support (ɓ = .00, [CI]: -5.75, .53, p > .05); well-being factor 1 

to someone specialôs social support (ɓ = .01, [CI]: -1.35, 2.05, p > .05); well-being factor 2 to 

someone specialôs social support (ɓ = -.04, [CI]: -4.07, 5.73, p > .05). 

In the Turkish dataset there was incomplete data, concretely in the item MSPSS2 of two 

cases, a regression imputation was conducted to obtain bootstrapping confidence intervals. 

The indirect effects in this sample, via social comparison, as observed from the bootstrapping 

confidence intervals were not significant in any of the variables of interest: indirect effect of 

well-being factor 1 to friendsô social support (ɓ = -.05, [CI]: -.13, .01, p > .05); well-being 

factor 2 to friendsô social support (ɓ = .04, [CI]: -.01, .10, p > .05); well-being factor 1 to 

family social support (ɓ = -.05, [CI]: -.13, .00, p > .05); well-being factor 2 to family social 

support (ɓ = .04, [CI]: -.00, .11, p > .05); well-being factor 1 to someone specialôs social 

support (ɓ = -.04, [CI]: -.11, .04, p > .05); well-being factor 2 to someone specialôs social 

support (ɓ = -.03, [CI]: -.03, .08, p > .05).  

Social Network Types, Social Comparison, Anxiety Perceptions 

 

The results of the structural invariance testing for the relationships between social 

network types and applications, social comparison, and anxiety perceptions, are shown 

below. Models for each country are presented in figures 6a, 6b, and 6c.  
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Figure 6a. Structural model Social Network Types, Social Comparison, Anxiety Perceptions in the Spanish 

sample.  
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Figure 6b. Structural model Social Network Types, Social Comparison, Anxiety Perceptions in the British 

sample. 
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Figure 6c. Structural model Social Network Types, Social Comparison, Anxiety Perceptions in the Turkish 

sample. 

Structural Invariance 

Model 1 (M1) corresponds to the unconstrained model, which indicated a poor fit to 

the data (ɢ2 = 386.68; df = 201, p = .000, CFI = .88; TLI = .84; RMSEA = .04 (90% CI, .04ï

.05). Model 2 (M2) (measurement weights) (ɢ2 = 402.50; df = 217, p = .000, CFI = .88; TLI 

= .85; RMSEA = .04 (90% CI, .05ï.05). ȹCFI was within recommended guidelines. Thus, 

factor loadings are operating equivalently across the three groups. As factor loadings were 

invariant across groups, structural weightsô invariance was tested. When structural weights 

were constrained, the model (M3) fitted the data inadequately (ɢ2 = 461.72; df = 239, 
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p = .000, CFI = .86; TLI = .84; RMSEA = .05 (90% CI, .04ï.045). ȹCFI had a value of -.02 

and therefore structural invariance was not met. The researcher proceeded to constrain the 

structural covariances in model 4 (M4). M4 fits the data poorly (ɢ2 = 584.16; df = 247, 

p = .000, CFI = .79; TLI = .76; RMSEA = .05 (90% CI, .05ï.06). When structural covariances 

were constrained M4 significantly differed from the M3 as ȹCFI had a value of -.07.  

Direct Paths 

Results indicated that the direct effects of SNS types frequency of usage on social 

comparison are different in the different culturesô samples. Therefore, in the Spanish sample 

SNS types did not have a significant direct effect on social comparison: Facebook (ɓ = -.12, p 

> .05), Instagram (ɓ = .035, p > .05), WhatsApp (ɓ = .19, p > .05); in the British sample only 

Instagram showed a significant direct effect on social comparison (ɓ = .45, p Ò .001), but the 

effects of Facebook and WhatsApp were not significant, respectively (ɓ = -.01, p > .05), (ɓ = 

-.15, p > .05); in the Turkish sample also Instagram was significant (ɓ = .21, p < .05), but not 

Facebook (ɓ = .09, p > .05), and neither WhatsApp (ɓ = -.09, p > .05). 

In the Spanish sample, only Facebook had a significant direct effect on anxiety factor 

2 (ɓ = .41, p < .05), while in the British sample only WhatsApp had a significant direct effect 

on anxiety factor 1 (ɓ = .21, p > .05), and the Turkish sample did not show any significant 

effect from the SNS types to anxiety perceptions in any of the two factors. Spanish sample 

results of the direct effect from Facebook to anxiety perceptions factor 1 (ɓ = .01, p > .05), 

from WhatsApp to anxiety perceptions factor 1 (ɓ = -.12, p > .05), to anxiety perceptions 

factor 2 (ɓ = -.17, p > .05), and from Instagram to factor 1 (ɓ = .01, p > .05), and to factor 2 

(ɓ = -.06, p > .05).  

British sample results of the direct effect from Facebook to anxiety perceptions factor 

1 (ɓ = -.13, p > .05), factor 2 (ɓ = .20, p > .05); from WhatsApp to anxiety perceptions factor 
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2 (ɓ = .20, p > .05); and from Instagram to factor 1 (ɓ = -.14, p > .05), and to factor 2 (ɓ = -

.18, p > .05). 

Turkish sample results of the direct effect from Facebook to anxiety perceptions factor 

1 (ɓ = -.20, p > .05), factor 2 (ɓ = -.23, p > .05); from WhatsApp to anxiety perceptions factor 

1 (ɓ = -.16, p > .05), factor 2 (ɓ = -.12, p > .05); and from Instagram to factor 1 (ɓ = -.05, p > 

.05), and to factor 2 (ɓ = .03, p > .05). 

Indirect Paths 

 Indirect effects from the SNS types to anxiety perceptions via social comparison were 

not significant in the Spanish sample. Indirect effects of Instagram to anxiety perceptions 

factor 1 (cognitive) (ɓ = .02, [CI]: -.02, .05, p > .05), and to anxiety perceptions factor 2 

(social) (ɓ = .01, [CI]: -.02, .05, p > .05). WhatsApp to anxiety perceptions factor 1 (ɓ = .09, 

[CI]: -.01, .16, p > .05) and factor 2 (ɓ = .08, [CI]: -.01, .20, p > .05). Facebook to anxiety 

perceptions factor 1 (cognitive) (ɓ = -.05, [CI]: -.08, .00, p > .05), factor 2 (social) (ɓ = -.04, 

[CI]: -.08, .01, p > .05).  

In the British sample, results showed that the indirect effects of Instagram to anxiety 

perceptions factor 1 (cognitive) was significant (ɓ = .22, [CI]: .06, .49, p < .05), and to 

anxiety perceptions factor 2(social) (ɓ = .35, [CI]: .04, .22, p < .05). WhatsApp to anxiety 

perceptions factor 1 (cognitive) was significant (ɓ = -.07, [CI]: -.11, -.00, p < .05), but it was 

not significant to factor 2 (social) (ɓ = -.12, [CI]: -.11, .00, p > .05). Facebook to anxiety 

perceptions factor 1 was not significant (ɓ = -.00, [CI]: -.06, .06, p > .05), factor 2 (ɓ = -.01, 

[CI]: --.08, .05, p > .05).  

Finally the indirect effects of the different types of SNS to anxiety perceptions 

through social comparison in the Turkish sample were as follow: Instagram to factor 1 

(anxiety perceptions cognitive) (ɓ = .05, [CI]: .00, .05, p < .05), factor 2 (anxiety perceptions 
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social) (ɓ = .13, [CI]: .01, .11, p < .05); Facebook to factor 1 (ɓ = .02, [CI]: -.00, .05, p > .05), 

and to factor 2 (ɓ = .05, [CI]: -.03, .07, p > .05); WhatsApp to factor 1 (ɓ = -.02, [CI]: -.08, 

.01, p > .05), and to factor 2 (ɓ = -.05, [CI]: -.14, .06, p > .05). 

Table 6  

Results of tests for invariance across countries 

 

Model fit Model difference (ȹM) 

Model ɢ2 df RMSEA (90% 

CI) 

CFI ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 386.68   201 .04 (.04-.05) .88 ï ï ï ï ï 

M2 402.50    217 .04 (.04-.05) .88 M2 vs. 

M1 

15.82 16 .00 .00 

M3 461.72   239 .05 (.04-.05) .86 M3 vs. 

M2 

59.22 22 .01 -.02 

M4 584.16   247 .05 (.05-.06) .79 M4 vs. 

M3 

122.44 8 .00 -.07 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. 

M1, unconstrained model; M2, measurement weightsô model; M3, structural weightsô model, M4 structural 

covariancesô model. pz < 0.05. 

 



189 
 

Social Network Types, Social Comparison, Well-being Perceptions 

 

The results of the structural invariance testing for the relationships between social 

network types and applications, social comparison, and well-being perceptions, are shown 

below. Models for each country are presented in figures 7a, 7b, and 7c.  

 

Figure 7a. Structural model Social Network Types, Social Comparison, Well-being Perceptions in the Spanish 

sample. 
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Figure 7b. Structural model Social Network Types, Social Comparison, Well-being Perceptions in the British 

sample. 
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Figure 7c. Structural model Social Network Types, Social Comparison, Well-being Perceptions in the Turkish 

sample.  

 

Structural Invariance  

Model 1 indicated an adequate fit to the data (ɢ2 = 422.57; df = 231, p = .000, 

CFI = .93; TLI = .90; RMSEA = .04 (90% CI, .04ï.05). Model 2 (measurement weights) (ɢ2 = 

446.18; df = 249, p = .000, CFI = .93; TLI = .91; RMSEA = .04 (90% CI, .04-.05). ȹCFI was 

.00. Thus, factor loadings are operating equivalently across the three groups. As factor 

loadings were invariant across groups, structural weightsô invariance was tested. When 

structural weights were constrained, the model 3 fitted the data inadequately (ɢ2 = 526.440; df 

= 271, p = .000, CFI = .90; TLI = .89; RMSEA = .05 (90% CI, .04ï.05). ȹCFI had a value of -
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.03 and therefore structural invariance was not met. The researcher proceeded to constrain the 

structural covariances in model 4. Model 4 fits the data poorly (ɢ2 = 689.75; df = 279, 

p = .000, CFI = .85; TLI = .83; RMSEA = .06 (90% CI, .05ï.06). When structural covariances 

were constrained M4 significantly differed from the M3 as ȹCFI had a value of -.05.  

Direct Paths 

The direct effects of SNS types on well-being perceptions negative (WBn) and well-

being perceptions positive (WBp) were not significant in the Spanish sample: Instagram to 

WBn (ɓ = .19, p > .05), WBp (ɓ = .08, p > .05); Facebook to WBn (ɓ = -.04, p > .05), WBp 

(ɓ = .12, p > .05); WhatsApp to WBn (ɓ = -.11, p > .05), WBp (ɓ = -.03, p > .05). Moreover, 

in the British sample only the direct effects of Facebook to WBn (ɓ = .21, p < .05) and to 

WBp (ɓ = .21, p < .05) were significant. While results were not significant from WhatsApp to 

WBn (ɓ = -.08, p > .05), and to WBp (ɓ = -.14, p > .05); and Instagram to WBn (ɓ = -.07, p > 

.05), and to WBp (ɓ = -.00, p > .05). These results in the British sample were consistent with 

the results found in the Turkish sample: Facebook to WBn (ɓ = .16, p < .05) and to WBp (ɓ = 

.15, p < .05); WhatsApp to WBn (ɓ = .13, p > .05), and to WBp (ɓ = -.09, p > .05); Instagram 

to WBn (ɓ = .15, p > .05), and to WBp (ɓ = .34, p > .05). 

Indirect Paths 

 Indirect effects from the SNS types to well-being perceptions via social comparison 

were not significant in the Spanish sample. Indirect effects of Instagram to WBn (ɓ = -.01, 

[CI]: -.11, .07, p > .05), and to WBp (ɓ = .01, [CI]: -.04, .08, p > .05). WhatsApp to WBp (ɓ 

= .03, [CI]: -.01, .11, p > .05) and WBn (ɓ = -.06, [CI]: -.16, .00, p > .05). Facebook to WBp 

(ɓ = -.02, [CI]: -.09, .02, p > .05), WBn (ɓ = .03, [CI]: -.04, .10, p > .05).  

In the British sample, results showed that the indirect effects of Instagram to well-being 

perceptions were significant for WBn (ɓ = -.26, [CI]: -.41, -.11, p < .05) and WBp (ɓ = -.06, 
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[CI]: -.21, .07, p < .05). However, the indirect effects of Facebook to WBn (ɓ = -.02, [CI]: -

.15, .11, p > .05), and WBp (ɓ = -.00, [CI]:  -.00, .02, p > .05); WhatsApp to WBn (ɓ = .08, 

[CI]: -.01, .19, p > .05), and to WBp (ɓ = .02, [CI]: -.01, .13, p > .05) were not significant. 

These results followed the same pattern in the Turkish sample: Instagram to WBp (ɓ = .03, 

[CI]: .01, .15, p < .05), to WBn (ɓ = -.01, [CI]: -.14, -.02, p < .05); Facebook to WBn (ɓ = 

.03, [CI]: -.09, .01, p > .05), WBp (ɓ = -.02, [CI]: -.01, .08, p > .05); WhatsApp to WBn (ɓ = -

.06, [CI]: -.02, .13, p > .05), and to WBp (ɓ = .03, [CI]: -.13, .02, p > .05). 

Table 7 

Results of tests for invariance across countries 

 

Model fit Model difference (ȹM) 

Model ɢ2 df RMSEA (90% CI) CFI ȹM ȹɢ2 ȹdf ȹRMSEA ȹCFI 

M1 422.57  231 .04 (.03-.05) .93 ï ï ï ï ï 

M2 446.18  249 .04 (.03-.05) .93 M2 vs. M1 23.61 18 .00 .00 

M3 526.44  271 .04 (.04-.05) .90 M3 vs. M2 80.26 22 .00 -.03 

M4 689.74  279 .06 (.05-.06) .85 M4 vs. M3 163.3 8 .02 -.05 

Note. RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index. M1, unconstrained model; M2, 

measurement weightsô model; M3, structural weightsô model, M4 structural covariancesô model. pz < 0.05. 
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Technology Activities, Social Comparison, Anxiety Perceptions 

 

The results of the structural invariance testing for the relationships between 

technology activities, social comparison, and anxiety perceptions, are shown below. Models 

for each country are presented in figures 8a, 8b, and 8c.  

 

Figure 8a. Structural model Technology Activities, Social Comparison, Anxiety Perceptions 

in the Spanish sample. 
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Figure 8b. Structural model Technology Activities, Social Comparison, Anxiety Perceptions 

in the British sample. 
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Figure 8c. Structural model Technology Activities, Social Comparison, Anxiety Perceptions 

in the Turkish sample. 

 

 

Structural Invariance 

 

Model 1 (M1) indicated a mediocre fit to the data (ɢ2 = 659.50; df = 381, p = .000, 

CFI = .89; TLI = .87; RMSEA = .04 (90% CI, .03ï.04). Model 2 (M2) (ɢ2 = 691.50; df = 407, 

p = .000, CFI = .89; TLI = .87; RMSEA = .04 (90% CI, .03ï.04). ȹCFI was within 

recommended guidelines. Thus, factor loadings are operating equivalently across the three 

groups. As factor loadings were invariant across groups, structural weightsô invariance was 

tested. When structural weights were constrained, the model (M3) fitted the data poorly 

(ɢ2 = 707.13; df = 423, p = .000, CFI = .89; TLI = .88; RMSEA = .04 (90% CI, .03ï.04). ȹCFI 

had a value of .00 and therefore structural invariance was met. The researcher proceeded to 














































































































































































































































































































































































































































































































































































































































































































































































































































































































