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A B S T R A C T

 Self-estimation of technology use is commonly applied in examining people’s daily behaviour on social 

media. However, there has been criticism  that retrospective self-estimation of social media use is 

inaccurate. This study investigates possible factors that might influence the recalling accuracy of social 

media and smartphone use. By comparing self-report data of social media and overall smartphone use 

with screen time data from a sample of Chinese iPhone users, we find that the estimated usage is only 

moderately correlated with the actual usage. The longer time spent on social media or smartphones, the 

more inaccurate the self-report data would be. Several psychological factors are evidenced to be 

correlated with the inaccuracy of recall: loneliness is positively correlated with the discrepancies 

between estimated and actual use of social media. Respondents who report a higher level of loneliness 

are more likely to overestimate their social media use. Life satisfaction is negatively associated with the 

discrepancies between estimated and reported actual use of both social media and smartphones. 

Respondents who report a higher level of life satisfaction are less likely to underreport their overall 

smartphone use. 

Keywords: recalling accuracy; self-report measurement; digital technology; smartphone; social media.  

1 Introduction 

It is difficult to imagine life without social media in today’s world. To a considerable extent, social 

media is changing the way people communicate, forming our new habits, and reconstructing our daily 

routine. One significant change seen in the last decade is that fewer people are accessing social media 

via computers, with an increasing number of users now exclusively on mobile devices. According to a 

global digital annual report (Kemp, 2019), in January 2019, 3.26 billion people were using social media 

on mobile devices, with the growth of 297 million new users representing a year-on-year increase more 
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than 10%. Mobile phones now account for 48% of the time people spend on the internet, while this 

number in 2014 was only 26%. Apparently, people are spending a longer time on social media and their 

smartphones. Especially with the spread of the COVID-19 pandemic when many countries imposed 

lockdowns amidst the crisis, and offline physical interactions had become limited, social media played 

an increasingly important role in connecting people with the outside world.

   To better understand social media’s growing impact on our lives, there have been a growing number 

of studies concerning the interaction between users and digital technology in recent years. Serving as a 

proxy for the intensity of use, time spent on social media is a frequently used construct in social science 

and psychology. Previous research regarding the effect of social media use on users’ physical and 

psychological well-being relied heavily on retrospective self-reports of social media use. However, it 

has long been argued that recall bias exists, and the retrospective data is not always as accurate and 

reliable as expected (Araujo et al., 2017; Scharkow, 2016; Sewall et al., 2020). Many factors may 

influence the accuracy of recall, which cast some doubts on retrospective recall methods as valid 

measures of social media use. 

   Recently, many scholars have been trying to understand why users fail to remember faithfully their 

use of digital technology and figure out what factors may influence recall accuracy. For example, Boase 

and Ling (2013) compared respondents’ self-reports of mobile phones with the server log data. They 

found that the criterion validity of  self-report data was relatively low, and there was a gender difference 

in recalling the use of mobile phones. Araujo et al. (2017) also conducted research comparing 

respondents’ self-reported internet use with automatic tracking data. They reported that the intensity of 

internet use was associated with the misestimation of internet use. Sewall et al.’s (2020) study 

comparing participants’ self-reports with iPhone screen time data found that psychological well-being 

factors (i.e., depression, loneliness, and life satisfaction) were also correlated with recall bias. Despite 

the diversity in the research context and testing variables, findings in previous studies constantly 

suggest that studying self-assessments of time can provide insights into improving the accuracy and 

validity of media use measurements.

   Thus far, much research in this area has been conducted in Western societies (Ohme et al., 2021; 

Rosenthal et al., 2021). We consider it is necessary to reproduce the experiment in the Chinese context 

for the following two reasons. First, Western and Eastern countries are diametrically different in key 

cultural dimensions such as individualism/collectivism and high/low context, which may have a great 

influence in terms of social media use and motivation (Kim et al., 2011). For example, social media 

researchers have noted that new media technologies are sometimes used for activities regarded as 

‘guilty pleasure’, which appeals to one’s desire for immediate pleasure rather than long-term benefits. 

Such types of social media use are correlated with users’ feelings of guilt (Panek, 2014). Indeed, in the 

emotion and cross-cultural literatures, cultural differences play an important role in shame and guilt 

(Wong and Tsai, 2007). Previous empirical findings suggest that in US contexts, experiencing guilt 

leads to reparative action (Leith and Baumeister, 1998), yet this model has not been verified in the 
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Chinese context. Therefore, in our case, we plan to examine whether the experience of guilt would 

affect people’s recall of digital technology use. Second, according to a market report by Statista (2017), 

China is the country where people used the most iPhones. Yet, the daily use of social media are unique 

in Mainland China. Due to the Great Firewall, popular websites such as Facebook, Twitter, Instagram, 

and YouTube are blocked. People instead turn to WeChat and Weibo for social communication needs. 

This raises a worthwhile question about whether previous findings can be applied to the Chinese 

context. 

   The current research represents a twofold effort. First, from a methodological point of view, we use 

the screen time feature on the iPhone to measure users’ social media activities. By comparing the 

application-traced data with the retrospective recall of social media and smartphone use, this study 

aims to explore possible factors that may predict retrospective bias in reporting the use of digital 

technology in the interest of improving the accuracy in data collection. Second, this paper seeks to 

understand respondents’ recalling behaviour about digital technology use among a Chinese sample. By 

March 2020, there are more than 890 million mobile internet users in China (CNNIC, 2020). In the past 

decade, we have witnessed an increasing number of studies focusing on the digital technology use of 

this huge entity. However, research on retrospective recalling behaviour of the Chinese mobile internet 

users remains scarce. Hence, the findings of present study would extend this research field by providing 

empirical evidence on recall bias of social media use in Eastern societies.

2 Literature review 

2.1 Self-report measures vs. screen time measures in social media research 

Social scientists rely heavily on the self-report measures to capture and analyse the user’s mobile 

communication activities. However, reporting on one’s daily behaviour is not an easy cognitive task, 

and it has long been criticised that self-report measure lacks accuracy. Boase and Ling (2013) 

compared self-report mobile phone use (i.e., voice calling and SMS messaging) to mobile server log 

data among a nationally representative sample in Norway and found that the self-report data correlated 

only moderately with the server log data. Similarly, Scharkow (2016) conducted a study examining the 

accuracy of self-reported internet use. He also found that self-report measures were rarely accurate and 

their convergent validity with client log files was weak. Araujo et al.’s (2017) study compared the user’s 

self-reported and actual internet use, and again confirmed the low accuracy of self-report measures. 

   Traditional self-report measures commonly quantify the use of social media and mobile devices in 

three dimensions: frequency of use (Hatchel et al., 2018), duration of use (Valenzuela et al., 2009; 

Valkenburg and Peter, 2007), and intensity of emotional connection with specific platforms (Chai et al., 

2019). To respond to the frequency measures, normally, respondents are required to recall their 

activities in a certain period time (e.g., ‘less than once a week’, ‘one to six times a week’, ‘several times 
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a day’, etc.). Duration questions often involve the use of multiple-choice questions to which 

respondents answer the estimated amount of time that they spend on specific platforms or devices in a 

single day (e.g., ‘0–30 minutes a day’, ‘1–2 hours a day’, etc.). Sometimes time diaries are also used in 

data collection (Giunchiglia et al., 2018), which require respondents to report how they allocated their 

time during the day in detail. As for the third type of measure, Likert-scales are used to assess 

respondents’ emotional connection with specific devices or platforms. 

   Considering the format of those self-report questions mentioned above, it is very challenging for the 

researchers to obtain accurate information about respondents’ actual usage behaviour in research. 

Given that, many attempts have been made to improve data accuracy, including improving survey 

design strategies and providing an anchor that facilitates respondents’ estimation during the survey 

(Araujo et al., 2017). These strategies, to some extent, increase the accuracy of recall. 

   The use of objective measures is always considered as more reliable than selfreported measures. The 

Screen Time function on the iOS system has been introduced in previous studies to track people’s 

device usage in a more accurate way (Sewall et al., 2020). Screen time was first announced as a new 

feature of Apple’s iOS12 software in 2018. With screen time, users can access real-time reports about 

how much time they spend on their iPhone, iPad, or iPod touch. It gives users detailed reports about 

how their devices are used, how much time they spend with single apps and predefined categories of 

apps (e.g., social networking, productivity, entertainment, etc.) and how many notifications they 

receive (Apple Inc., 2020). There are similar functions available for Android mobile devices. For 

example, the Digital Wellbeing application launched by Google enables users to get a daily view of 

their digital habits. However, there are two reasons that prevent us from applying Android users’ screen 

time data in this study. First, as mentioned earlier, when the iPhone screen time function assort users’ 

digital behaviour into several categories (i.e., social networking, productivity, entertainment), the 

Digital Wellbeing function only record the time users spend on each application. Therefore, it would be 

difficult to get the whole picture of users’ overall usage of the device and may also affect the consistency 

of the research design. Second, the iPhone screen time is a built-in feature of mobile operating systems, 

yet Android users have to manually install such digital habits tracing applications on their devices. 

Considering the Google Play, on which digital wellbeing is available, is blocked in mainland China, it 

would be challenging to recruit a decent number of Android users who happen to have digital wellbeing 

or other similar applications on their smartphones. As such, this study plans to apply the objective 

measure of social media and smartphone use indicated by screen time reports on the iPhone. By 

comparing self-reports with application-tracked data, this paper seeks to examine the accuracy of 

retrospective self-reports of time use and to determine factors that may result in recall biases. 

2.2 Retrospective biases in self-reports of time spent on social media 

According to Boase and Ling (2013), there are three main reasons to question the validity of self-
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reports of time use: conceptual validity, cognitive burden, and social desirability. Conceptual validity 

refers to the extent to which researchers measure the concepts that they intend to measure. It would 

become a problem if, for example, researchers focus on social media and smartphone activity in a single 

day because it is unclear whether the activity occurring on that day is representative enough. A common 

solution is encouraging respondents to report their activities that are actually representative of more 

general levels. Therefore, in addition to time spent on smartphones and social media yesterday, which is 

a frequently used measurement of digital technology usage, we also introduced measurements of last 

week’s smartphone activities and instructed respondents to report their screen time reports last week in 

this study. 

   Schwarz and Oyserman (2001) explained the cognitive burden that may lead to recall failure in the 

following three perspectives. First and foremost, memory fades over time, even when the event is 

relatively essential and distinctive. Second, when asking respondents about frequent behaviour, they 

are unlikely to have detailed representations of numerous individual episodes of that behaviour. Given 

that using smartphones and social media has now become a frequently repeated activity that is 

integrated into our everyday lives, it is difficult to recall the amount of time spent on mobile devices 

accurately. The longer the time spent on that behaviour, the more difficult the recall might be. Third, 

autobiographical knowledge is stored in a hierarchical network with specific events (e.g., mundane 

routine of every life) at the lowest hierarchy level. Searching for events that are stored in low-level 

hierarchy in memory might be time-consuming, and the outcome is likely to be haphazard. Most trivial 

events, like picking up smartphones and using social media seem insignificant, which might not be 

thoroughly searched through the hierarchical network of autobiographical memory when answering 

the questionnaire survey. From the preceding theoretical discussion, it is thus hypothesised that: 

H1a    Self-reports of overall social media use are inaccurate. Respondents with higher amounts of 

actual overall social media usage are more likely to demonstrate significant discrepancies between 

estimated and actual use. 

H1b    Self-reports of overall smartphone use are inaccurate. Respondents with higher amounts of 

actual overall smartphone usage are more likely to demonstrate significant discrepancies between 

estimated and actual use. 

Social desirability is another common source of bias affecting the validity of self-reports. It is defined 

as “a tendency to deny socially undesirable traits and to claim socially desirable ones, and the tendency 

to say things which place the speaker in a favourable light” [Nederhof, (1985), p.264]. When answering 

the survey, respondents might hesitate to report their answers candidly and deliberately ‘edit’ their 

answers for the consideration of self-presentation by providing socially desirable responses to 

threatening questions (Schwarz and Oyserman, 2001). As overuse of social media is often linked with 

Internet addiction and self-control problems, therefore, in our case, asking about how much time the 

respondents spend on the social media yesterday and last week in research may turn out to be 

threatening for some of them. 
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   Earlier research found that the overuse of leisure media during unstructured time may create a sense 

of ‘guilty pleasure’ (Panek, 2014). On the one hand, using leisure media gives users tangible short-term 

gratification. On the other hand, eschewing present tasks in favour of immediate pleasure because of 

deficits in self-control also gives rise to a feeling of guilt. Guilt indicates that the individual is aware that 

they have lost control (LaRoseand Eastin, 2002). Said differently, when spending a long time on social 

media, the individual may struggle with an emotional push-and-pull battle between media temptation 

and self-control. Following this line, it is reasonable to assume that those who feel guilty about 

spending a long time on social media may be prone to edit their answers when estimating their use of 

these applications in order to present a more socially desirable trait of themselves. In other words, 

respondents who have a higher level of guilt about social media use may be more likely to misestimate 

their usage. To test this assumption, the following hypotheses are suggested: 

H2a    Respondents’ sense of guilt is positively associated with amounts of actual social media use. 

H2b    The stronger guilt respondents report, the larger the discrepancies between their estimated and 

actual social media use.

 

2.3 Psychological well-being factors affecting the accuracy of self-reports 

From a psychological perspective, there are also possible factors that may affect the accuracy of self-

report. Specifically, Sewall et al.’s (2020) study suggests that the respondent’s loneliness and life 

satisfaction is associated with the amount of inaccuracy in estimated social media and overall 

smartphone use. Loneliness is defined as “the unpleasant experience that occurs when a person’s 

network of social relations is deficient in some important way” [Perlman and Peplau, (1993), p.31]. 

Consulting from previous literature, we concluded that loneliness may influence people’s cognitive 

ability to accurately estimate time spent on technology for the following three reasons. First, it has been 

determined that lonely individuals are more likely to use online social media to compensate for the lack 

of offline relationships (Skues et al., 2012). When people with a higher level of loneliness are prone to 

use more social media as compensation, recalling the use of social media may become even more 

challenging, as a result, the estimation of time spent on social media and smartphones may be less 

accurate. Second, many studies indicate that mood is related to our awareness of the passage of time, 

and negative emotional stimuli are likely to induce arousal effects and influence our time judgments 

(Droit-Volet, 2013; Gil and Droit-Volet, 2012). Third, a previous study has found that general 

belongingness has significant effect on social information processing. Considering that belonging is a 

primary goal of all human beings, when belongingness needs are unmet, greater processing of social 

information in the environment ensues. As a result, the recall of social events may be biased by the 

extent of social information processing that allows for belongingness needs to be fulfilled (Gardner et 

al., 2000). Thus, it is reasonable to infer that when people have a higher level of loneliness, they may be 

more likely to misestimate the time they spend on their phones and social media. Based on this analysis, 
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we put forward the following hypothesis:

H3a    Respondents who report a higher level of loneliness are more likely to demonstrate significant 

discrepancies between their estimated and actual use of social media. 

H3b    Respondents who report a higher level of loneliness are more likely to demonstrate significant 

discrepancies between their estimated and actual use of smartphones.  

Life satisfaction is another commonly adopted measure of subjective well-being. It refers to “a global 

assessment of a person’s quality of life according to his chosen criteria” [Shin and Johnson, (1978), 

p.478]. Sewall et al. (2020) find that life satisfaction significantly predicts the retrospective self-report 

bias, and higher levels of life satisfaction are associated with greater inaccuracies in estimated social 

media use. In line with this finding, we hypothesised that:

H4a    Respondents who report a higher level of life satisfaction are more likely to demonstrate 

significant discrepancies between their estimated and actual use of social media. 

H4b    Respondents who report a higher level of life satisfaction are more likely to demonstrate                   

significant discrepancies between their estimated and actual use of smartphones. 

3 Methods 

3.1 Procedure 

To test these hypotheses, a web-based survey was conducted between June 4th and June 11th of 2020. 

All respondents were recruited from the 51Diaocha online panel (the Chinese equivalent of Qualtrics), 

a professional online survey company managing national samples of Chinese Internet users. Numerous 

consumer-behaviour-related questionnaire surveys have been conducted on this platform (Carroll et 

al., 2019). Ethics approval for this study was obtained from the ethics committee of the host university. 

Before the survey, all participants were informed that only information regarding time spent on their 

smartphones and social media would be required. Considering privacy and personal data protection, no 

screenshot of the screen time was required. Informed consent was obtained from all participants. 

   Participants should meet the following three requirements: iPhone users over 18 years old, 

smartphone software had been updated to iOS13 or later, Mandarin speakers. The scales were 

originally developed in English and then translated to Chinese by the author. A back translation was 

performed by another translator who was not involved in the original translation and had no prior 

knowledge of the objectives to ensure that the translated version was accurate and valid.

3.2 Participants 

In total, 327 respondents completed the questionnaire. We excluded 12 respondents who reported 

higher yesterday social media use than yesterday’s overall smartphone use, yielding a final sample of 

315 respondents. The demographic characteristics of the sample are as follows: 48.3% (n = 152) of the 
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participants are female and 51.7%  (n = 163) are male; 14.9% (n = 47) of the participants are students 

and 57.5% (n = 181) are employed; 92.1% (n = 290) of the participants hold a college degree or above. 

The age of the participants ranges from 18 to 56 years (M = 28.4, SD = 4.825).

3.3 Measures 

3.3.1 Estimate usage 

The estimated usage included two dimensions to measure the intensity of both smartphone and social 

media use. The first is designed to estimate how much time people spent on smartphones yesterday and 

last week. Yesterday usage was measured with the following items: “Before consulting screen time, 

please estimate the total amount of time you spent on your smartphone yesterday”, and “Before 

consulting screen time, please estimate the total amount of time you spent on social media on your 

smartphone yesterday.” Participants were instructed to fill in blank fields corresponding to the number 

of hours and number of minutes. Last week usage was also measured with two fill-in-the-blank 

questions: “Before consulting screen time, please estimate the total amount of time you spent on your 

smartphone last week”, and “Before consulting screen time, please estimate the total amount of time 

you spent on social media on your smartphone last week.” Participants were instructed to enter a 

response in blank fields corresponding to the number of hours and number of minutes. 

3.3.2 Actual usage 

Correspondingly, the actual usage measures were also divided into two parts: yesterday usage and last 

week usage for overall smartphone use and social media use. The social media use can be found from 

the social networking category on the screen time report by default. In addition to the well-known 

social networking apps (e.g., Facebook, Instagram,Twitter, LINE, etc.), we also inspected what kind of 

Chinese social media apps were categorised as Social Networking on the screen time before 

conducting the survey. The following popular apps are identified as social networking: WeChat (the 

Chinese equivalent of WhatsAPP), Weibo (the Chinese equivalent of Twitter), QQ (the Chinese 

equivalent of LINE), Zhihu (a question-and-answer website), Tieba (the Chinese equivalent of 

Tumblr), and Lofter (a blog site). Respondents were asked to report their use of smartphones and social 

media at the end of the questionnaire survey by checking on the screen time report on their iPhones. 

Pictorial instructions about how to read the screen time report were provided. 

3.3.3 Discrepancies 

To examine the extent of misestimation, we created additional variables describing the difference 
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between estimated self-report data and screen time data by recording the absolute value of the estimated 

usage and actual usage. These variables were termed as discrepancy. Consulting from previous 

literature (Araujo et al., 2017), we subtracted the actual usage from the respondents’ self-estimated 

usage and extracted the absolute value (i.e., discrepancymeasure = |self-estimatedmeasure – actual 

usagemeasure|) to assess the bias of estimation. In total, there were four discrepancy variables: the 

discrepancy of yesterday’s phone use; the discrepancy of yesterday’s social media use; the discrepancy 

of last week’s phone use; and the discrepancy of last week’s social media use. 

3.3.4 Loneliness 

Participants responded to six items (ULS-6) from the UCLA loneliness scale, Version 3 (Russell, 

1996) scored on a four-point Likert scale (1 = Never to 4 = Often), with higher scores indicating higher 

levels of loneliness. The ULS-6 showed good construct validity and good internal consistency with an 

alpha = 0.809 in this study.

3.3.5 Life satisfaction 

The satisfaction with life scale (Diener et al., 1985) is a widely used measure of subjective well-being. 

It assesses an individual’s cognitive judgement of his/her life as a whole. Items were scored on a scale 

of 1 (not at all true of me) to 5 (extremely true of me), with higher scores indicating higher well-being 

levels. This index showed excellent reliability (alpha = 0.840) in this study. 

3.3.6 Guilt 

Consulting from previous literature (Panek, 2014), we designed a three-item scale to assess guilt. 

Participants were asked to rate how well the following three statements can be used to describe their 

own situations (from 1 = not at all true of me to 5 = extremely true of me): “I often feel guilty about the 

amount of time I spend on social media”; “I often feel guilty about the amount of time I spend on my 

phone”; “I often feel guilty about having engaged in certain activities on social media.” These 

questions measured guilt associated with the amount of social media consumption and smartphone use. 

Higher scores indicate stronger guilt about social media use. Overall, the scale had good construct 

validity and good internal consistency with an alpha = 0.872.

4 Results

The survey data analyses were implemented by applying the SPSS version 20.0. Descriptive statistics 

for the estimated and application-tracked smartphone and social media usage are presented in Table 1. 
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According to the yesterday measures, participants spent an average of 8.15 hours (SD = 3.13) on their 

phones, of which 4.14 hours  (SD = 2.13) were spent on social media. As for the last week measures, it 

shows that the average time spent on smartphones in one week was 54.86 hours (SD = 20.79), with 

29.78 hours (SD = 15.41) on the social media.

According to Table 1, respondents tended to underestimate their yesterday’s overall phone use, last 

week’s overall phone use, last week’s social media use, but overestimate their yesterday’s social media 

use. Paired-sample t-tests were conducted for the estimated measures and application-tracked 

measures. 

   Paired-sample t-tests were conducted to test whether the discrepancies were statistically significant 

or not. To better control for the influence of outliers, we performed logarithmic transformations on the 

time-related variables. As shown in  Table 2, the mean of the estimated yesterday’s social media use 

was significantly higher than the mean of the actual yesterday’s social media use (p < 0.05). This result 

indicated that respondents tended to overestimate the time they spent on social media yesterday. In 

terms of last week’s overall phone use, the estimated measure’s mean was significantly lower than the 

application-tracked measure (p < 0.01). Namely, respondents were prone to underestimate the overall 

time they had spent on their phones last week. Meanwhile, Table 2 also shows that the discrepancy of 

yesterday’s phone use and that of last week’s social media measures were not statistically significant. 
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Pearson correlations were then performed to assess the relationships among the primary variables. 

Loneliness, life satisfaction, and guilt were standardised to avoid the differences in the ranges of initial 

features from causing biases. The results of this analysis are presented in Table 3.

   As shown in Table 3, the correlations between the yesterday estimate questions and the application-

tracked measures were 0.766, p < 0.01, for overall phone use, and 0.692,  p < 00.01, for social media 

use. The correlations between the last week’s estimate questions and the application-tracked measures 

were 0.695, p < 0.01, for overall phone use, and 0.621, p < 0.01, for social media use. In sum, 

correlating estimate measures to the Screen Time data indicated that the retrospective recall of time 

spent on smartphones and social media was only moderately similar to the tracking data.  

   The discrepancy of yesterday’s overall phone use was positively correlated with actual yesterday 

overall phone use (r = 0.115, p < 0.05). In the same vein, yesterday’s social media use discrepancy was 

positively correlated with actual yesterday social media use (r = 0.141, p < 0.05). As for last week 

usage, it was also found that the discrepancy of last week overall phone use was positively correlated 

with actual last week overall phone use (r = 0.140, p < 0.05), while the discrepancy of last week social 

media use was positively correlated with actual last week social media use (r = 0.169, p < 0.01). Said 

differently, the longer time spent on smartphones and social media, the less likely the estimated usage 

would be accurate. Therefore, H1a and H1b are supported.

   Guilt was positively correlated with actual yesterday social media use (r = 0.157,  p < 0.01) and actual 

last week social media use (r = 0.129, p < 0.05), whereas no statistically significant correlations were 

found between guilt and estimated use of social media. Namely, being aware of the actual time that has 

spent on social media might give respondents a sense of guilt, and the longer the time spent, the stronger 

the feelings of guilt would be. Therefore, H2a is supported. However, the correlations between guilt 

and discrepancy variables were weak and not statistically significant. Hence, H2b is rejected. 
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Loneliness turned out to be positively correlated with estimated yesterday social media use (r = 0.127, p 

< 0.05) and actual last week overall smartphone use (r = 0.120,  p < 0.05). Loneliness was also 

positively associated with discrepancy of yesterday social media use (r = 0.158, p < 0.01) and 

discrepancy of last week social media use (r = 0.133, p < 0.05). In other words, respondents who 

reported a higher level of loneliness would estimate their social media use less accurately. On this 

account, H3a and H3b are supported.

   Life satisfaction was negatively correlated with all the discrepancy variables, which means when 

respondents have a higher level of life satisfaction, the estimation of social media and overall 

smartphone use would be more accurate. Accordingly, H4a and H4b are rejected.

   We also conducted a multivariate analysis to explore potential factors associated with under- and 

over-reporting that occurred when respondents estimated their use of social media and smartphones. 

We used a dichotomous variable to indicate under- and overreporting that occurred when respondents 

reported their use that was differed from the actual use indicated by the screen time data. The results of 

this analysis are presented in Table 4.   

   This multivariate analysis shows that only a few factors were significantly associated with under- and 

over-reporting. Actual use measures are significantly and positively associated with all the underreport 

variables. The longer time spent on social media and smartphones, the more likely respondents will 

underreport their use. 

   Loneliness is only positively associated with over-report of yesterday’s social media use (p < 0.01) 

and over-report of last week’s social media use (p < 0.05). Said differently, respondents who reported a 

higher level of loneliness tended to over-report their social media use. Life satisfaction is significantly 

and negatively correlated with underreport of yesterday’s overall phone use (p < 0.05) and underreport 

of last week’s overall phone use (p < 0.01), which indicated that respondents who reported a higher 

level of life satisfaction were less likely to underreport their overall phone use. Guilt did not 

significantly predict under-/over-report of social media nor overall smartphone use, which was in line 

with the Pearson correlation analysis. 

5 Discussion 

The present research aims to examine the accuracy of self-reported social media measures and 

smartphone use and explore possible factors that may affect recall bias. Comparing self-reported data 

with application-tracked data recorded by Screen Time on iPhone, there are four major findings.

   First and foremost, our analysis shows that estimates of social media and smartphone use are 

inaccurate, and only moderate associations between retrospective estimates and reported actual use are 

examined, with Pearson correlations ranging from r = 0.621 to  r = 0.766. This finding is in line with 

earlier studies (Araujo et al., 2017, Sewall et al., 2020; Scharkow, 2016), indicating that retrospective 

estimates of use are not always reliable in media use studies. In fact, previous studies concerning the 
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correlations between digital technology use and subjective well-being using retrospective self-report 

measurements should be understood as perceived use, rather than actual use. 

   Second, it is determined that actual use of social media and smartphones strongly predicts the 

discrepancy between estimated and reported actual use. The longer time people spent on social media 

and smartphones, the more likely that they will underestimate their use. One possible explanation is 

that frequency illusions occur at some stages of cognitive processing. It has been demonstrated that 

people tend to underestimate frequent events and overestimate rare events (Fiedler and Armbruster, 

1994). Given that social media and smartphones are so frequently used in everyday lives, the 

respondent’s temporal judgment on time spent on the smartphone and social media may be influenced, 

and such influence may increase as the use time increases. 

   Third, two psychological well-being variables, loneliness and life satisfaction, are significantly 

correlated with misestimation of the use of social media and smartphones. On the one hand, 

respondents with a higher level of loneliness became less accurate in recalling their social media use for 

yesterday and last week. The multivariate analysis demonstrates that a higher level of loneliness is 

associated with an overestimation on their yesterday’s and last week’s social media use. There are 

several possible explanations for these findings. First, Pearson correlation analysis suggest that 

loneliness is positively correlated with estimated yesterday social media use. Said otherwise, 

respondents who report a higher level of loneliness are more likely to believe that they spent a longer 

time on social media yesterday. Individuals place different values on their daily behaviour, and those 

who report a higher level of loneliness may weigh social media use more important than other activities 

given that using social media helps to ease the feelings of loneliness. When estimating the intensity of 

social media use, their judgments might be distorted. As a result, these respondents are likely to 

overestimate their social media use. Second, some scholars suggested that our emotions alter our sense 

of time, and time can be distorted to appear shorter or longer than it really is (Droit-Volet and Meck, 

2007). At the present stage of research, we conjecture that loneliness, as an unpleasant emotional 

valence, might alter our sense of time, and consequently, respondents who report a higher level of 

loneliness may recall their social media use less accurately. On the other hand, life satisfaction is 

significantly and negatively correlated with discrepancy variables, which means that those who report a 

higher level of life satisfaction will have fewer discrepancies in estimating their use of social media and 

smartphones. According to the multivariate analysis, it is noticed that when respondents report a higher 

level of life satisfaction, they are less likely to underreport their yesterday’s and last week’s overall 

phone use.  

   These findings are somewhat in conflict with Sewall et al.’s (2020) study, in which the researchers 

find that higher levels of loneliness are associated with more significant inaccuracies in estimated 

overall phone use, but not estimated social media use; whereas higher levels of life satisfaction are 

associated with greater inaccuracies in estimated social media use, but not overall use. Also, higher 

levels of respondent depression are associated with greater inaccuracies in estimated overall use and 
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estimated social media use. There are a few possible explanations. On the one hand, existing literature 

has shown that depressed individuals are likely to have different feelings regarding time passage 

(Droit-Volet, 2013). Given that we did not include depression in our model, the findings might be 

different. On the other hand, in that previous work, although the actual weekly overall phone use and 

social media use were reported according to the screen time data, the calculation method of screen time 

was different at that time: the screen time feature tracked the duration of time that specific applications 

were used or the overall phone use over the past seven days. When we conducted our study, Screen 

Time data over the past seven days was no longer available. Instead, the new calculation method reports 

screen time week by week from Sunday to Saturday. In most cases (if respondents did not happen to 

answer the questionnaire on Sunday), the last week’s report would be different from the past seven 

days’ report, which may also influence the results.

   Last but not least, this study introduces guilt to examine whether using social media would generate a 

feeling of guilt and whether the guilty feeling would drive respondents to edit their answer to the survey 

for the sake of social desirability. Pearson correlation analysis shows no significant association 

between the estimated use of social media and the sense of guilt, and the correlation between 

discrepancies variables and guilt is not significant neither. Nevertheless, both yesterday’s and last 

week’s actual use of social media are positively correlated with the sense of guilt, and the correlation 

between yesterday’s social media use and guilt (r = 0.157) is slightly stronger than the one with last 

week’s social media use (r = 0.129). That is to say, being aware of spending great effort and extended 

time on social media may be accompanied by a sense of guilt. The longer the time is, the stronger the 

feeling would be. However, such a feeling of guilt does not have long term effects on people’s well-

being, given that the association between guilt and life satisfaction was not significant. Also, we did not 

found any statistically significant correlation between recall discrepancies and guilt, which means guilt 

is not the reason for the respondents to edit their answers during the survey. Nevertheless, in Panek’s 

(2014) study regarding guilty pleasure media use and time management, it is suggested that users are 

aware of the overuse of leisure media because of deficits in self-control, and the level of self-control is a 

more accurate predictor of the amount of social media use. Future studies can address self-control as 

another possible factor in explaining the retrospective bias of social media and smartphone use. 

   In sum, our exploratory study links a few behavioural and psychological traits to under- and over-

reporting of social media and smartphone use. However, these factors do not explain a large amount of 

variance in the models, which suggests that additional mechanisms may be at work when recalling the 

use of social media and smartphones. It is still unclear how other factors, such as personality traits and 

self-control, may be associated with the accuracy of the retrospective estimates of social media and 

smartphone use. This is a fruitful topic for future research. 

   This study has several limitations. First, the share across devices function is now available on screen 

time, which means that user can enable this function on any device signed to the same iCloud account to 

report the combined screen time, so the actual reported time spent on social media and smartphone may 
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be the combined time, rather than time spent merely on the phone. It is worth applying screening 

questions before the questionnaire survey to ensure that the share across devices function is turned off, 

and the Screen Time only reports smartphone use. 

   Another limitation is that there might be potential differences between online penal informants and 

the general population. In this study, we only recruited iPhone users and discussed their digital 

technology use and recalling behaviour. We cannot verify whether the results of this study among a 

specific group can be applied to the general population. Given that there are similar functions on the 

Android system recording users’ daily behaviour on smartphones, future work is clearly needed to 

include other smartphone systems to represent the population better. 

   The third limitation of this study is that our study was conducted exclusively with a limited number of 

Chinese users. Findings in this study could have been further strengthened by including more 

representative samples in other cultural settings. 

   Finally, the actual use measurements in this study still rely on respondent’s self-report of screen time. 

It is doubtful whether every individual respondent reported their actual use precisely as what was 

shown in the screen time report. One way to address this issue in future research is to require 

respondents to upload a screenshot of their Screen Time reports. 

6 Conclusions 

This research again finds that the traditionally used self-report measure of digital technology use is not 

accurate. The longer people using smartphones and social media, the more inaccurate that self-report 

would be. From a psychological perspective, loneliness and life satisfaction are important factors that 

might influence the accuracy of recall: respondents with a higher level of life satisfaction might have a 

more accurate recall of overall smartphone use. In comparison, those who reported a higher level of 

loneliness were prone to have more considerable discrepancies in recalling social media use. 

   Screen time, as a function designed to curb users’ smartphone dependency, aims to help users regain 

control or at least make them aware of the amount of time they are spending on their devices. From a 

researcher’s perspective, the Screen Time data improves the accuracy of measure and fends off 

unwanted under-reporting of usage. Overall, using more standard and accurate data about people’s 

daily behaviour on smartphones and social media would be precious for future research efforts relating 

to the impacts of digital technology use. This study suggests the importance of applying a standard time 

perception approach to time-use studies since the common practice in social media behaviour of 

measuring time-based on subjective feeling about it is somewhat challenged. With the fruitful 

information available on the screen time report (i.e., time duration, pickups, most used applications, 

and notifications), in the future, it is worth applying this novel research strategy to communication 

studies, cognitive psychology, and neuropsychology.
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A B S T R A C T

  Social networking sites provide mobile applications to induce users to rely on and use them. Social 

media apps (SMAs) create, amplify, strengthen, disseminate, and consume social signals from peers and 

the general public. These signals are prolonging deep engagement and participation. SMAs take 

advantage of user needs (for belonging, self-actualisation, enjoyment,  self-identity, and self-esteem), 

which results in the excessive use of SMAs, which then causes cognitive preoccupation. A total of 1,551 

questionnaires indicated that belonging needs positively affect the excessive social use of SMAs. Self-

actualisation and enjoyment needs positively affect the excessive hedonic use of SMAs. Self-identity and 

self-esteem needs positively affect the excessive cognitive use of SMAs. Excessive use (social, hedonic, 

and cognitive use) of SMAs positively affects cognitive preoccupation. SMAs must ensure the 

enjoyment and social needs of users. Regarding the balance between benefits and social responsibilities, 

SMA operators should provide healthy apps without causing conflicts in SMA users. 

Keywords: needs factors; excessive use of social media apps; preoccupation; linear predictive control 

model; social media apps; SMAs.

1 Introduction 

Mobile phones are now indispensable. Mobile phones can be used to receive and send  e-mails, make 

audio and video calls, allow interactions on social network apps, run games, and enable sharing and 

viewing picture and videos. Social networking sites (SNSs) provide many mobile applications (e.g., 

Line, Facebook [FB], Twitter, and Instagram) to induce dependence and use (Saade and Bahli, 2005). 

   According to Statista statistics, the world’s most popular SNSs or social media apps (SMAs) are 

WhatsApp, FB Messenger, and WeChat (Chatbot Trends, 2020). The monthly users of FB now 

number over 2.5 billion. The number of monthly FB users in the Asia-Pacific region accounts for 42% 

of global users, and the number of users in Taiwan accounts for 83% of its total population (Chatbot 

Trends, 2020). In Taiwan, the number of Line users is the largest and has reached 21 million, 
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accounting for 90% of the population (Yi, 2020). 

   Social media differ from other media in the creating and consuming of social signals from peers and 

the masses. It amplifies, strengthens, and disseminates these signals. The signals are also changing our 

behaviour, for example lengthened engagement  (Van der Heijden, 2004; Business Weekly, 2021). 

Excessive use and compulsive checking behaviour adversely affect the psychological and life 

outcomes and overall well-being of individuals, for example through technological addiction, the 

collection of a large amount of personal information, the implantation of false information, and internet 

fraud (Ho, 2021). A key component of problematic internet use is cognitive preoccupation (Tokunaga, 

2012). Cognitive preoccupation entails obsessive thinking patterns that involve the use of technology. 

It is a psychological disruption usually related to some aspect of internet or technology use (Caplan, 

2010; Haagsma et al., 2013). 

   Researchers have identified factors related to excessive SNS use and psychological problems. Most 

studies on SNSs have focused on the darker side of SNS use (Das et al., 2020; Ho and Ito, 2019; Cao 

and Yu, 2019; Cao et al., 2018). Some researchers have suggested socio-psychological factors such as 

belonging needs, self-esteem, self-identity, attitude (Ho et al., 2017), loneliness, stress, social anxiety 

(Ndasauka et al., 2016), enjoyment perception, social liquidity, demographics, habit, (Kwon et al., 

2016), need for social interaction, need for achievement, need for escapism, and social anxiety 

(Kardefelt-Winther, 2014) to explain why users spend excessive time on SNSs or gaming apps. 

   Motivation theory can inform our understanding of behaviour and motivation. Motivation may be 

divided into extrinsic or intrinsic motivation (Shee and Peltier, 2020). In intrinsic motivation, people 

act purely because they like the action or express  self-encouragement and self-interest in the activity or 

process (Oh and Syn, 2015).Intrinsic motivation theory is always the antecedent in consumer attitudes 

or behaviour (Shee and Peltier, 2020; Watchravesringkan et al., 2010). 

   Studies of SNSs have focused on the darker side of SNS use. The present study hypothesised that 

motivation theory and intrinsic motivation theory could clearly explain the behaviour of and 

motivational factors related to SNS users. Accordingly, the study applied these theories as a basis to 

establish a model for explaining how needs motivate excessive SMA use to induce cognitive 

preoccupation through intrinsic motivation.

2 Literature review and hypothesis 

Needs factors researchers have suggested that belonging needs (Ghatak and Singh, 2019; Wu and Li, 

2020; Ho et al., 2017), self-esteem needs (Ghatak and Singh, 2019; Wu and Li, 2020; Ho et al., 2017), 

self-actualisation needs (Ghatak and Singh, 2019; Wu and Li, 2020), self-identity needs (Wu, 2019), 

and enjoyment needs (Hou and Shiau, 2020) are the key constructs in SMA use. Belonging needs 

include recognition, close ties, sympathy, and affection for others (Ghatak and Singh, 2019) and are 

involved in the emotional enhancement for maintaining the connectedness of SMA users (Wu and Li, 
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2020). Self-esteem needs include SMA user needs for recognition and care from society (Wu and Li, 

2020). Self-actualisation needs describe development needs and reflect the personalised level in 

meeting users’ personalised design needs (Ghatak and Singh, 2019). Self-identity is constructed by 

oneself and others to define and regard someone in social life (Jenkins, 2008). The needs of self-identity 

are an essential factor affecting privacy behaviour in SNSs (Wu, 2019). Enjoyment refers to an 

interactive process evoking pleasure, happiness, or interest (Hu and Tsai, 2009). Enjoyment needs are 

related to entertainment and arousal (Nishimura and King, 2007). 

   Excessive use of SMA excessive use of an SMA means that the use is longer than the planned time, or 

that an excessive amount of time or energy is spent on the platform (Caplan and High, 2006; Tandon et 

al., 2021). Cao and Yu (2019) applied user gratifications theory and suggested that excessive social 

media use comprises three constructs (excessive social use, excessive hedonic use, and excessive 

cognitive use). Alhashem et al. (2021) suggested that many personal benefits are derived from an online 

community, including hedonic factors of fun and enjoyment, cognitive benefits from problem solving 

and learning, and extra-personal and personal benefits generating from the use of social value. In this 

study, I adopted the approaches of Cao and Yu (2019) and Alhashem et al. (2021) to define three 

constructs of the excessive use of social media. Excessive social use refers to spending too much time 

strengthening contacts with others; excessive hedonic use refers to enjoyment, pleasure and emotional 

experiences derived from excessive use of an SMA; excessive cognitive use means that the user spends 

too much time and energy seeking information and knowledge by learning and problem solving.

   Cognitive preoccupation cognitive preoccupation is a key component or symptom of problematic use 

of the internet (Tokunaga, 2012). Cognitive preoccupation refers to obsessive thinking modes that 

involve using a technology, and it is a psychological disruption in which a person is fixed on some 

aspect of technology or the internet (Caplan, 2010; Haagsma et al., 2013). For a person with such a 

preoccupation, the internet or technology becomes an inevitable medium. When the preoccupied 

person is not using the internet or technology, the preoccupation persists with obsessive thoughts, 

anxiety, or discomfort (Shapira et al., 2000). Therefore, researchers have suggested that cognitive 

preoccupation exacerbates internet or SNS use and negative outcomes, especially for problematic use 

of the internet involving both cognitive preoccupation and behavioural modes (Shapira et al., 2000; 

Tokunaga, 2012; Zheng and Lee, 2016). Haagsma et al. (2013) reported that cognitive preoccupation 

with the internet may explain the problematic use of online gaming. Cao et al. (2018) suggested  

cognitive-emotional preoccupation and cognitive-behavioural control to explain the excessive use of 

mobile SNSs and negative outcomes. 

   This study reviewed the literature and examined the relationships among the excessive SMA use, 

cognitive preoccupation, and needs factors (belonging,  self-actualisation, enjoyment, self-identity, 

and self-esteem).

2.1 Hypotheses 
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Our research model comprised the following groups of items: belonging needs,  self-actualisation, 

enjoyment, self-identity, and self-esteem; excessive SMA use, excessive hedonic SMA use, and 

excessive cognitive SMA use; and cognitive preoccupation. 

   Belonging needs are at the third level in Maslow’s hierarchy of needs. Belonging needs are 

attachment needs and close ones’ love in life (Ghatak and Singh, 2019). They are social needs or love 

and belonging needs. A sense of belonging comes from the need for emotion and empathy in life. At 

present, people throughout the world keep in touch with family and friends through social media. 

Social media users are constantly updating their status. The number of people entering into 

relationships by joining social media is increasing (Quan-Haase and Young, 2010; Ghatak and Singh, 

2019). 

   Social networking platforms are free from time and space constraints and provide individuals with an 

opportunity to maintain relationships with peers, friends, and family. Users also have the opportunity to 

freely express their ideas and obtain the approval of others (Ho et al., 2017). The need to belong is an 

intrinsic motivation; people want to naturally form and maintain long-lasting, meaningful, and positive 

interpersonal relationships (Baumeister and Leary, 1995). People with a high sense of belonging feel 

isolated and lonely when they cannot connect with their social network (family, friends, and peers). At 

this time, the use of social platforms becomes the main response substitute (Ledbetter et al., 2011). 

Again, intrinsic motivation refers to feelings of interest and satisfaction with an activity or process 

without external rewards or motivations (Ryan and Deci, 2000). With intrinsic motivation, high 

belonging-need individuals spend considerable time strengthening contact with others.

H1 Belonging needs positively affect the excessive social use of SMAs.

Self-actualisation embodies the individual’s development towards satisfying the highest needs. Self-

actualisation needs describe ‘development needs’ (Ghatak and Singh, 2019). An example is an 

individual enthused to take a specific course obtains successful outcomes, with their efforts fully 

appreciated (Ghatak and Singh, 2019).  Self-actualisation is an efficient affective factor in intrinsic 

motivation (Deci, 1976).  Self-actualisation is also an overall factor of intrinsic motivation (Epstein et 

al., 2013). 

   Social media use can result in self-actualisation or a higher level of happiness (Chou and Lim 2010). 

Happiness has two elements: hedonia and eudaimonia. Eudaimonia can be produced by pursuing the 

use or developing the best side of oneself (Huta and Ryan, 2010). Further, eudaimonia moves to self-

fulfilment, which is equal to self-actualisation. Self-actualisation is related to ‘more ultimate’ 

experiences. Eudaimonic activities also lead to hedonic enjoyment (Waterman et al., 2008). Social 

media provide a niche market where talented people share experience and knowledge and gain 

understanding (Ghatak and Singh, 2019). For self-actualisation, social media users would be happy 

and excited to engage in SMA use to increase their knowledge and self-development. This study 

applies intrinsic motivation theory to propose that with self-actualisation needs, individuals spend 
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considerable time seeking enjoyable, pleasurable, and emotional experiences, resulting in the 

excessive use of an SMA.

H2 Self-actualisation needs positively affect the excessive hedonic use of SMAs.  

Enjoyment refers to the feeling that an interactive process is interesting and causes pleasure or 

happiness (Hu and Tsai, 2009). Here, individuals engage in activities for the pursuit of happiness, but 

not for external rewards. Therefore, enjoyment is considered intrinsic motivation (Hu and Tsai, 2009). 

Enjoyment needs are related to the feeling of being awakened and entertained (Nishimura and King, 

2007). 

   Enjoyment needs are the key reasons people use social media (Hou and Shiau, 2020). Social media 

site operators supply add-on applications, social games, or psychological tests that let users have fun 

and interact with others on the platform (Hsiao et al., 2016). Therefore, enjoyment needs prompt users 

to stay active on social media for long periods. On the basis of intrinsic motivation theory, this study 

proposes that the processes of an SMA providing the enjoyment needs of users result in users spending 

considerable time seeking enjoyable, pleasurable, and emotional experiences and resulting in the 

excessive use of an SMA. 

H3 Enjoyment needs positively affect the excessive hedonic use of SMAs. 

The need for self-identification represents how individuals need to understand themselves clearly 

(Schlenker, 1980) and includes an essential level of engaging in a behaviour for self-concept (Stryker, 

1987). Social science has recognised that social interaction helps form self-identity (Jenkins, 2008; 

Mead, 1967). The ‘person’ implies the existence of others through an intersubjective entity. Individuals 

express self-identity and find  self-understanding through circulation and negotiation (Floridi, 2011). 

Intrinsic motivation, in the form of feelings of personal expressiveness, was suggested as defining one 

dimension of identity (Waterman, 2004). Intrinsic motivation and self-identity are related (Werff et al., 

2013).

Social media provide numerous opportunities to satisfy self-identity needs. Social media can help 

individuals through user names, displaying personal interests, avatars. Through social relationships, as 

well, users define themselves. Feedback and gathering information from social media represent one 

type of self-identity. Hence, individuals can know themselves by contemplating elements that can be 

used to define their self-identity and learning about others’ perceptions (Min and Kim, 2015). When 

self-presented identities are confirmed in social interactions, people feel understood and satisfied 

(Goffman, 1967). Online community platforms supply the knowledge sharing process and 

opportunities for verification and identity expression (Ma and Agarwal, 2007). FB is a place to 

establish and share identities through exhibitionism and gossip (Bumgarner, 2007). Twitter users 

always self-censor tweets to maintain their self-image (Marwick and Boyd, 2011). These social media 

characteristics may foster SMA dependence habits because users believe that strong membership with 

the online community is part of their identity and thus exhibit a high degree of satisfaction in 

participating (Aladwani, 2014; Zhang et al., 2011). Therefore, this study proposes that individuals with 
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high self-identity needs will seek information and knowledge by problem solving and learning, leading 

to excessive use of SMAs.

H4 Self-identity needs positively affect the excessive cognitive use of SMAs.

Self-esteem needs are second from the top of Maslow’s hierarchy and represent the need for 

recognition. Esteem comes from the heart. Compliments and positive feedback from those around one 

bring positive feelings and, in turn, increase self-esteem (Ghatak and Singh, 2019). The intrinsic 

motivator would be characterised by ‘a sense of achievement that boosts self-esteem’. Hence, self-

esteem is a main measure of intrinsic motivation (Vos et al., 2020). 

   Social media (e.g., FB, Instagram, and Line) provide instant gratification to raise morale and bring 

positive emotions. Social media induce confidence by providing a sense of self-identity and freedom 

(Muqaddas et al., 2017). Hence, social media use can amplify esteem effectively (Nyagh et al., 2015). A 

study revealed that individuals with high self-esteem or confidence used social media excessively for 

social enhancement (Kapidzic, 2013). This study proposes that individuals with self-esteem needs 

spend considerable time seeking information and knowledge by problem solving and learning, 

resulting in excessive use of SMAs.

H5 Self-esteem needs positively affect the excessive cognitive use of SMAs. 

Social media allows one to keep in touch with people anytime and anywhere. In social support theory, 

individuals seek or provide support that is embedded in social networks through social relationships 

(Maier et al., 2015). 

   Individuals receive more messages from virtual friends on social media when the number of deep 

social relationships on social networks increases. To retain a large social network and to ensure the 

feelings of belonging and support, individuals must frequently check their social media to resonate as 

quickly as possible (Cao et al., 2016). As social media use increases, social networks become larger. 

According to the law of reciprocity in social relations, individuals may have more interaction and social 

support (Yang and Lin, 2017). Again, cognitive preoccupation represents compulsive thinking patterns 

involving technology use (Haagsma et al., 2013). 

   Excessive social use in this study refers to the frequent social use of an SMA, which triggers 

maladaptive cognition. In the cognitive-behavioural model (Davis, 2001), maladaptive cognition is 

considered a sufficient cause of problematic internet use symptoms. Maladaptive cognition includes 

distorted thoughts, thought processes, and cognitive focus (Caplan, 2010). Cognitive preoccupation, 

distorted thoughts, and the processes of thought can be classified as maladaptive cognitions (Caplan, 

2010). Therefore, this study proposes that the excessive social use of an SMA induces cognitive 

preoccupation.

H6 Excessive social use of an SMA positively affects cognitive preoccupation. 

Hedonic social media use represents the use of the technology for entertainment and fun (Ali-Hassan et 

al., 2015). Social media use can satisfy fantasy, sensory, or emotive aspects of hedonic gratification 

(Shivinder and Raj, 2020). The virtual self-consistency of  consumers induces self-expression value 
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perception and social media consumption hedonic value, and ultimately motivates the use of social 

media (Khaldi, 2014). 

   Excessive use of mobile social networks generates cognitive and emotional preoccupation behaviour. 

Even if the behaviour is problematic, this use contributes to the occurrence of such behaviour (Zheng 

and Lee, 2016). Individuals may gradually form clusters in long-term memory and exhibit a tendency 

of behaviour related to responses from social media stimuli. The associative clusters between internal 

and external stimuli (e.g., social media notifications) can prompt a strong impulse for responding to 

cognitive and/or emotional emergencies (Turel and Qahri-Sarenmi, 2016). Therefore, this study 

proposes that the excessive hedonic use of an SMA induces cognitive preoccupation.

H7 Excess hedonic use of an SMA positively affects cognitive preoccupation. 

The cognitive use of social media refers to creating and sharing content and accessing content derived 

from others. It also includes sharing bits and pieces of life such as opinions, ratings, and videos (Ali-

Hassan et al., 2015). The theory of use and gratification suggests that media choice and specific content 

to meet specific needs are purely at the discretion of users, and users have the right to make their own 

choices. 

   Active users can evaluate media appropriate to their cognitive needs (Bae, 2018; Billings et al., 2017). 

 Knowledge and information access and comprehension are related to cognitive needs (Al-Ghamdi and 

Carlin, 2005; Leung, 2009; Stefanone et al., 2019). Cognitive preoccupation behaviour is at the core of 

impulsive behaviour. Impulsive behaviour, in turn, actively enhances the motivation to participate in 

which the state of motivation is irresistible (Collins and Lapp, 1992). Therefore, this study proposes 

that the excessive cognitive use of an SMA induce cognitive preoccupation. 

H8 Excessive cognitive use of an SMA positively affects cognitive preoccupation. 

3 Methodology 

3.1 Survey design 

This study employed convenience sampling to recruit responds from October 2020 to February 2021. 

The sample was expanded through the use of snowball sampling, with participants recruited from the 

acquaintances of EMBA students and graduates of CTBC Business School. Thus, the sample 

comprised adults in Taiwan who were aged older than 18 years and responded to an online 

questionnaire. The preface of the questionnaire stated that its purpose was purely academic, that there 

were no correct or incorrect answers that the survey was anonymous, and they were guaranteed 

confidentiality. Respondents were asked to consent before beginning the questionnaire. In all, 3,000 

were invited to participate, and, at the data collection deadline, 1,551 questionnaires had been returned, 

with an effective recovery rate of 51.7%. To minimise the impact of common method variance (CMV), 

three methods were used in the questionnaire design. 
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First, to prevent respondents from falling into a model related to Likert or the semantic difference scale, 

open-ended dummy questions were interspersed throughout the questionnaire. Second, the anchor 

point of the scale varies by structure. Third, some items were reverse-coded.

   The data was tested for CMV by using Harman’s single-factor test. If CMV is a serious problem, a 

single factor will emerge from the factor analysis, or a general factor will explain most of the covariance 

in the standard variable (Podsakoff and Organ, 1986). Factor analysis was performed with all items, 

and nine factors with eigenvalues greater than 1 were extracted. In addition, no obvious general factor 

was observed in the unrotated factor structure, and factor 1 accounted for less than 20% of the variance. 

Therefore, the post hoc test indicated that CMV was not a serious problem. 

3.2 Methods 

First, the characteristics of the respondents were analysed using descriptive analysis. Second, the direct 

and indirect relationships between need factors (belonging,  self-esteem, self-actualisation, self-

identity and enjoyment), excessive use of SMAs (excessive social, hedonic, and cognitive use of 

SMAs), and cognitive preoccupation were assessed. AMOS 25 was used to perform confirmatory 

factor analysis (CFA) and structural equation modelling (SEM) of the scale to solve problems related 

to dimensionality and convergent and discriminant validity (Anderson and Gerbing, 1988). SPSS 17.0 

was used to determine Cronbach’s α and to perform Pearson product-moment correlation analysis to 

determine internal consistency and discriminant validity. Third, the relationships among all variables 

were clarified using correlation analysis. Finally, a nested model approach was employed using SEM to 

examine models (Niehoff and Moorman, 1993). The paths from need factors to cognitive 

preoccupation were estimated through this approach. AMOS 25 was employed for path analysis 

measuring the hypothesised relationships.

3.3 Measurement 

Control variables. Many control variables were included in the analysis because prior studies have 

reported that these variables significantly influenced excessive social media use (Cao and Yu, 2019). In 

our analysis, gender was coded as follows: 0 = female and  1 = male. Age was defined as the number of 

years since birth. Moreover, total time of SMA use (in hours) per day was coded as follows: 1 = < 3 

hours per day, 2 = 3–6 hours per day, 3 = 6–9 hours per day, and 4 = > 9 hours per day. The SMA opening 

frequency per day was coded as follows: 1 = < 20 times, 2 = 21–40 times per day, and 3 > 40 times per 

day. 

   The independent variable of this study was need factors (belonging, self-esteem,  self-actualisation, 

self-identity, and enjoyment); intermediator variables were excessive social use, hedonic use, and 

cognitive use of an SMA; and the dependent variable was cognitive preoccupation. All items were 
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measured using a five-point Likert scale ranging from ‘strongly disagree’ to ‘strongly agree’. 

   Belonging needs the scale used to evaluate attachment needs and close ones’ love in life consisted of 

seven items from the study of Leary et al. (2013). A higher score represents a higher need for belonging. 

An example item was ‘I do not like being alone’ (α = 0.882). 

   Self-esteem needs the study used four items from the inventory developed by Patchin and Hinduja 

(2010) to measure self-esteem. An example was ‘I think I have a lot of good qualities’ (α = 0.891). 

   Self-actualisation needs the scale measured the level of agreement. An example item was ‘I am happy 

to share my feelings and emotions on SMAs’ (α = 0.948). The measures were adapted from the study of 

Ghatak and Singh (2019). There was three items to create a comprehensive index. A higher score 

indicates a higher need for self-realisation. 

   Self-identity needs this study used three items from the inventory developed by Callero (1985) to 

measure self-identity needs. One example was ‘SMAs have become part of my life’ (α = 0.866).

   Enjoyment needs Enjoyment needs were measured using three items developed and amended by Hu 

and Tsai (2009). One item was ‘SMAs are fun’ (α = 0.943). 

   Excessive social use of SMAs Excessive social use of SMAs was assessed using four items 

developed and amended by Ali-Hassan et al. (2015) and Caplan and High (2006). An example was ‘I 

spend a lot of time using SMAs to create new interpersonal/group relationships’ (α = 0.929). 

Excessive hedonic use of SMA Excessive hedonic use of SMAs was measured using three items 

developed and amended by Ali-Hassan et al. (2015) and Caplan and High (2006). One example was ‘I 

spend a lot of time using SMAs to relax’ (α = 0.933). 

Excessive cognitive use of SMA Excessive cognitive use of SMAs was assessed using four items 

developed and amended by Ali-Hassan et al. (2015) and Caplan and High (2006). One example item 

was ‘I spend a lot of time using SMAs to share information with my friends’ (α = 0.922). 

Cognitive preoccupation the cognitive preoccupation scale contained eight items adapted from Collins 

and Lapp (1992) and Turel and Qahri-Saremi (2016). One example was ‘I find that I cannot stop using 

SMAs’ (α = 0.952).

4 Data analysis and results 

4.1 Sample characteristics 

Table 1 demonstrated the respondent characteristics; 52.2% of the respondents were men, 48.6% were 

between the ages of 41 and 60 years; 25.9% worked in the service industry; 24.9% used Line, WeChat, 

and FB; 47.8% used SMAs 3–6 hours per day; 44.7% used an SMA fewer than 20 times a day, and 

44.2% used an SMA 21–40 times per day. 
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4.2 Measurement model 

This study used CFA to measure the problems of dimensionality and convergent and discriminant 
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validity. Due to low standardised loadings (p  <  0.05) or non-significant t values, some items were 

excluded. Items are deleted for scale purification or when similar patterns are observed in other 

empirical studies (Netemeyer et al., 2004). Table 2 indicates that the standardised loadings (ranging 

from 0.704 to 0.971) and all t values (14.303 to 27.011) were significant (e.g., CFI = 0.901, RMR = 

0.045, TFI = 0.900, RMSEA = 0.060). The standardised loadings of all 37 items were greater than 0.70. 

The magnitude of the loadings and its significant t value provided evidence of the validity of 

convergence. The composite reliability scores were between 0.866 and 0.948 (all > 0.7). The average 

variance value extracted exceeded 0.5 (Anderson and Gerbing, 1988). 
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In addition, the study used a series of pairwise CFAs to evaluate discriminant validity. First, a two-

dimensional model was fit to each pair of research structures, and the items representing each factor 

were converted into a single-factor solution. For a  two-factor model, various fitting statistics produce 

better results. The results strongly indicated that each set of items represented a potential structure, 

providing evidence of discriminative validity (Anderson and Gerbing, 1988). Internal consistency 

analysis was performed by calculating the α coefficient for each construct. According to Table 2, all 

alpha values were greater than Nunnally’s (1978) recommended benchmark of 0.70. 

   The composite score of each construct was calculated by averaging the scores of the items 

representing the construct. In Table 3, the range of correlation coefficients among all constructs was 

from 0.004 (gender and enjoyment) to 0.817 (excessive social and cognitive use of SMAs). None of the 

correlation coefficients were equal to or higher than 0.90 (Tabachnick and Fidell, 1996), providing 

further evidence for discriminant validity. The composite score means and standard deviations are also 

provided in Table 3.

   Age and cognitive preoccupation were significantly negatively correlated (r =  –0.110, p < 0.01). 

Hours of SMA use per day, number of SMA uses per day, number of SMA responses per day, belonging 

need, self-actualisation need, enjoyment need, self-esteem need, self-identity need, and excessive 

social, hedonic, and cognitive use of SMAs were significantly positively correlated with cognitive 
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preoccupation (r = 0.194, 0.318, 0.247, 0.676, 0.514, 0.559, 0.203, 0.662, 0.745, 0.722, and 0.750, 

respectively; p < 0.01).
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AMOS 25 for path analysis was used to test the hypothesised relationships. Table 4 presents the model 

fit statistics. Collectively, they demonstrated that the research model favourably fit the data: χ2 = 

22,968.621; degrees of freedom = 703; p = 0.000; CFI = 0.907; NFI = 0.911; GFI = 0.907; and AGFI = 

0.904.
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Notes: CFI, comparative fit index; NFI, normed fit index; GFI, goodness-of-fit index; 

            AGFI, adjusted GFI; RMR, root-mean-square residual. 

            *p < 0.05; **p < 0.01. 

The path analysis results supported the eight hypotheses proposed in the study (Figure 1). H1 states that 

belonging needs positively affect the excessive social use of SMAs (β = 0.607, p < 0.05). H2 is that self-

actualisation needs positively affect the excessive hedonic use of SMAs (β = 0.138, p < 0.05). H3 is that 

enjoyment needs positively affect the excessive hedonic use of SMAs (β = 0.780, p < 0.05). H4 states 

that self-identity needs positively affect the excessive cognitive use of SMAs (β = 0.102, p < 0.05). H5 

posits that self-esteem needs positively affect the excessive cognitive use of SMAs (β = 0.494, p < 

0.05). H6 states that excessive social use of SMAs positively affects cognitive preoccupation (β = 

0.290, p < 0.05). H7 states that excessive hedonic use of SMAs positively affects cognitive 

preoccupation (β = 0.271, p < 0.05). Finally, H8 states that excessive cognitive use of SMAs positively 

affects cognitive preoccupation (β = 0.297, p < 0.05). 

5 Discussion and conclusions 

This study contributed to clarifying the framework for and relationships among need factors 

(belonging needs, actualisation needs, enjoyment needs, self-esteem needs, and self-identity needs), 

excessive use of SMAs (social use, hedonic use, cognitive use), and cognitive preoccupation. The 

findings indicate that belonging needs positively affect the excessive social use of SMAs (H1), self-

actualisation needs positively affect the excessive hedonic use of SMAs (H2), enjoyment needs 

positively affect the excessive hedonic use of SMAs (H3), self-identity needs positively affect the 

excessive cognitive use of SMAs (H4), self-esteem needs positively affect the excessive cognitive use 

of SMAs (H5), excessive social use of SMAs positively affect cognitive preoccupation (H6), 

excessive hedonic use of SMAs positively affect cognitive preoccupation (H7), and excessive 
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cognitive use of SMAs positively affect cognitive preoccupation (H8). The findings also indicate that 

younger SMA users and those who use apps more frequently have higher cognitive preoccupation

   This study argued that and empirical results confirmed that need factors (belonging, self-

actualisation, enjoyment, self-esteem, self-identity) positively affect the excessive use of SMAs, and 

that excessive use of SMAs (social use, hedonic use, and cognitive use) positively affect cognitive 

preoccupation. 

   First, belonging needs positively affect the excessive social use of SMAs. Belonging and love are 

indispensable needs. An SMA is a readily available communication platform. For meeting intrinsic 

needs, an SMA is necessary to circulate information and maintain social relationships. The argument of 

this study is consistent with that of Roberts and David (2020), who suggested that belonging needs are 

an innate driving force that determines most behaviour (social media intensity and social connection). 

Second, self-actualisation needs positively affect the excessive hedonic use of SMAs. Self-

actualisation needs are the highest needs and the robust factor of intrinsic motivation. Participating in 

knowledge and self-development activities through social media makes SMA users happy and enables 

their self-realisation. Eudaimonic activities and feelings also lead to hedonic enjoyment. This 

argument is consistent with that of Han (2012), who reported that the amount of information perceived 

on an SNS and the self-actualisation of users through sharing information with others on the site have a 

significant positive effect on the users’ perceived usefulness of and perceived pleasure provided by the 

SNS. 

   Third, enjoyment needs positively affect the excessive hedonic use of SMAs. Among the five need 

factors, these needs had the strongest positive impact on the excessive use of SMAs. SMA users 

interact with other users and have fun with additional applications, social games, or psychological 

testing platforms provided by platforms. The feeling of being engaged and entertained can fulfil 

enjoyment needs. With SMA operators constantly creating new and interesting app types and with 

crowd interaction, enjoyment needs inevitably became the most prominent factor affecting the 

excessive use of SMAs, especially hedonic use. The argument of this study is consistent with those of 

Tamborini et al. (2011) and Gökhan and Ece (2021). Tamborini et al. (2011) concluded that media 

value should meet non-hedonic and hedonic needs (arousal and affect) to define media enjoyment. 

Gökhan and Ece (2021) suggested that the role of hedonic use included application aesthetics, 

perceived enjoyment, and the practical benefits of consumer behaviour in application market 

development satisfaction and application continuity willingness.

   Fourth, self-identity needs positively affect the excessive cognitive use of SMAs. Self-identity 

represents the basic elements of engaging in a behaviour to achieve a personal self-concept. Individuals 

find self-understanding and express and establish self-identity through social interaction with others 

and through the process of continuous circulation and negotiation. SMA platforms (Line, FB, 

Instagram, and WeChat) supply processes for and opportunities to share, express, gossip, and verify, 

through which users maintain their self-image and identity. Self-identity needs can be met by the many 
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opportunities of social media. This argument is consistent with that of Karahanna et al. (2018). 

   The current study proposed a need-availability-feature view of social media use, which assumes that 

the psychological needs of individuals motivate them to use SMAs to meet these needs. Fifth, then, 

self-esteem needs positively affect the excessive cognitive use of SMAs. The generation of and 

increase in self-esteem result from compliments and positive feedback from those around one, which 

provide positive recognition. SMA users use social media for real-time satisfaction through real-time 

interaction, increasing morale and confidence and fostering positive emotions. Therefore, to satisfy 

self-esteem needs, users with high self-esteem use SMAs. This is consistent with Cao’s (2006) 

suggestion that in social cognitive theory, consumer value and behaviour are changed through the 

interaction of media use and cognition (self-esteem). 

   Regarding social use, SMAs can conveniently connect users with friends, family, acquaintances, and 

colleagues. To maintain a social network for support and a sense of social belonging, individuals must 

check their SMA frequently and resonate as quickly as possible. Hedonic use of an SMA satisfies either 

fantasy, sensory, or emotive aspects of hedonic gratification (through the use of the technology for fun 

and entertainment). Cognitive use of SMAs involves encountering and evaluating media to select 

content and media that meet cognitive needs such as knowledge, information acquisition, and 

comprehension. Three types of excessive SMA use can induce maladaptive cognitions. Problematic 

internet use symptoms include cognitive preoccupation. This argument of this study is consistent with 

the findings of Carlson et al. (2016), who observed that social media use in the workplace may promote 

both productive behaviour (task-orientation and relationship building) and non-productive behaviour 

(deviance) at work.

   Other findings of this study revealed that younger SMA users had higher levels of cognitive 

preoccupation, and the number of SMA uses day affected the cognitive preoccupation of SMA users. 

Younger SMA users have enough time to attend what they need, especially their belonging, self-

actualisation, enjoyment, self-esteem, and self-identity needs. Satisfying many types of needs leads to 

excessive SMA use, which then induces preoccupation. This is consistent with the findings of Salmela-

aro et al. (2017). They reported that students’ use of social digital technologies (computer, internet, 

mobile, and social media) may lead to compulsive and addictive behaviour patterns. Concluding that 

the daily use of SMAs will affect cognitive preoccupation is reasonable; loading an SMA and paying 

attention to it will gradually become a habit and, unknowingly, an addiction. Wang et al. (2015) 

concluded that the development of psychological dependence on social media is explained by the 

theory of rational addiction, that is, dependence initially develops from habit. 

6 Managerial implications 

This study confirmed that need factors (belonging, self-actualisation, enjoyment, self-esteem, and self-

identity) have a significant impact on the excessive use (social, hedonic, and cognitive) of SMAs. 
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Excessive use affects cognitive preoccupation; excessive use of SMAs induces cognitive 

preoccupation. Mobile phones are extremely convenient, and SMAs are increasingly mutating to 

attract people. SMA operators must pay attention to the needs of consumers when updating or 

innovating their platform. In particular, the study found that among the need factors that affect the 

excessive use of SMAs, enjoyment needs exert the greatest impact (on hedonic use), followed by social 

needs (on their social use). The effect of self-esteem needs (on the cognitive use of SMAs) is the third-

largest; self-actualisation needs have the fourth-largest effect (on the hedonic use of SMAs), and the 

fifth-largest effect is that of self-identity needs (on the cognitive use of SMAs). The results suggest that 

when updating or innovating apps, SMA operators must focus on enjoyment needs first, followed by 

social needs. Hence a ‘gamification’ approach may be considered by SMA providers during the initial 

development of the apps. Next, SMA operators must note that excessive social, hedonic, and cognitive 

use; younger age; and frequent SMA use are significant factors affecting cognitive preoccupation. 

Achieving a balance between benefits and social responsibilities such that SMAs can be used in a 

healthy and reasonable manner without causing conflicts with family, work, friends, and at the 

physiological level is a topic that SMA operators must consider carefully.

7 Limitation and further research 

This study had methodological limitations. First, the findings are limited by the cross-sectional design. 

Second, the study used a self-report scale to measure need factors, excessive use of SMAs, and 

cognitive preoccupation, which may introduce bias. Third, the sample included only Taiwanese SMA 

Users; SMA users in other countries were not sampled. 

Age and frequency of SMA use significantly affect cognitive preoccupation. Whether these two factors 

have a moderating effect on the relationship between need factors and cognitive preoccupation is a 

question worthy of discussion. 

Regarding methodology, two approaches to data collection and analysis exist: qualitative and 

quantitative. A quantitative method (questionnaire) was used to test the hypotheses of this study. 

Therefore, sampling is not complete. In-depth interviews should be conducted to obtain richer findings. 
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