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Abstract

:

Phubbing, or using a phone to snub another person, has been investigated through social and personality frameworks. Phubbing involves attending to and performing competing tasks, implying the involvement of attentional abilities. Yet, past research has not yet used a cognitive framework to establish a link between phubbing and attention. Using self-report data from a large online sample, we explored the associations between phubbing and everyday attentional failures. Phubbing was associated with difficulties in attentional shifting and distractibility, frequent attentional lapses, spontaneous and deliberate mind wandering, and attention-related cognitive errors. When examining these attention variables alongside several psychosocial and personality variables, attention-related cognitive errors acted as the biggest predictor of phubbing behavior. Phubbing was also positively correlated with media multitasking, which is a conceptually similar yet distinct technology use behavior. The results suggest that perceived everyday attentional failures are strongly associated with, and to an extent can predict, phubbing behavior, even more so than some social and personality variables. Technology has incorporated itself as a necessity, or at the very least a favored convenience, in most people’s lives. Characterizing technology multitasking behaviors from a variety of frameworks can help us better understand who is engaging in these behaviors and why.
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1. Introduction


1.1. Past Research


Across the United States in 2019, nearly 81% of the total population owned a cell phone, 74% owned a desktop or laptop computer, and 52% owned a tablet [1]. In the same year, the average adult in the United States spent nearly 12 hours a day consuming media across these devices, which included but was not limited to watching television and movies, listening to music, browsing the internet, and playing video games [1]. Because the coronavirus disease 2019 pandemic has created a heightened reliance on the internet and technology [1], it is likely technology use and media consumption rates are much higher now than ever before. For many Americans, cell phones in particular are always present and turned on [2]. This has especially influenced social interactions. For instance, in a sample of over 3,000 adults in the United States in 2015, 89% reported that they used their phone at least once during their most recent social interaction despite the fact that 82% believed that phones can hurt a social interaction [2]. Though many Americans perceive technology use to be more harmful than helpful during social interactions, they still engage in such behavior. Thus, it is critical to understand how technology use behaviors are influenced by certain individual characteristics and can influence social experiences.



One technology use behavior gaining interest within recent years is technoference, or technology interference, an intrusion that typically occurs in social interactions [3,4,5]. A manifestation of technoference is phubbing, which occurs when an individual uses their phone to snub a conversational partner [6,7,8,9]. Because phubbing involves social interaction, it has most commonly been investigated in relation to psychosocial influences [10,11]. Situational characteristics, such as the setting of the interaction (e.g., on public transit, at the dinner table) can predict phubbing behavior [11]. Certain personality traits and psychological characteristics can further predict who engages in this technoference behavior. Phubbing behavior is negatively associated with conscientiousness [12] and self-control [6], and is positively associated with trait boredom [10], trait anxiety and neuroticism [13], state and trait fear of missing out [6,7,13,14], as well as sensation seeking [14]. Other dispositional factors, such as gender and age, have also been found to be associated with phubbing behavior [6,8,10,13,14].



While phubbing has been extensively investigated through social and personality frameworks, little is known about how this technoference behavior relates to cognition. This is surprising given the links between other phone use behaviors and cognition have been heavily explored [15,16,17,18,19]. Despite various social and personality researchers suggesting that phubbing is a multitasking behavior [10,20,21,22], phubbing has not yet been fully and directly investigated through a cognitive framework. It is possible that phubbing can be characterized as a multitasking behavior because it involves attending to, or at least attempting to attend to, competing sources of information (i.e., a phone and a conversational partner) and performing multiple tasks (i.e., using a phone while engaging in a social interaction with a conversational partner) by dividing or shifting attention (i.e., dual tasking or task switching) [17,23,24]. Although multitasking behaviors can be investigated through social and personality frameworks, they can further be understood through a cognitive framework, particularly with a focus on attention. The negative association between phubbing and self-control [6], which is an aspect of inhibitory control, suggests that individuals who phub may have difficulty directing and maintaining their attention toward tasks because they struggle to regulate their behavior. Difficulty in directing and maintaining attention could manifest in different ways in terms of everyday attentional failures. For instance, individuals who frequently phub may also exhibit less attentional control and experience persistent instances of attentional lapses, mind wandering, and cognitive errors as a result of these failures of attention. By evaluating phubbing with a cognitive framework focused on attention and multitasking in particular, we can build more comprehensive profiles of those who are more likely to engage in this behavior.



Phubbing also seems very similar to another technology use and multitasking behavior: media multitasking, which involves concurrently using or switching between multiple media activities (e.g., texting while watching TV) [25,26]. Both phubbing and media multitasking involve paying attention to a media activity either during a social interaction or alongside another media activity. In addition to being conceptually related, these two behaviors also share the same directional relationships across multiple self-reported psychosocial, psychological, and personality constructs, including sensation seeking [14,27,28,29], fear of missing out [6,7,13,29], general anxiety [13,30], and neuroticism [13,31]. Moreover, media multitasking has been extensively investigated through a cognitive framework. Frequent media multitaskers report impaired abilities to monitor and switch tasks [32,33,34], though some studies have found no association between media multitasking, perceived distractibility, and difficulties in shifting attention [35]. Frequent media multitaskers have also reported more frequent occurrences of mind wandering [35,36], attentional lapses [35], and cognitive failures as a result of such attentional lapses [35,37], as well as less overall mindful attentional awareness [36,37]. Because phubbing and media multitasking appear to be very similar, it is plausible to use the results from media multitasking to infer what self-reported attentional abilities may be implicated in phubbing behavior. If phubbing were to involve the same attentional abilities as media multitasking, this could suggest a common or shared underlying mechanism among the two behaviors. This would also be supported if the same people who frequently engage in phubbing behavior are also likely to engage in media multitasking behavior, implying that these two behaviors are directly related. Investigating the indirect and direct links between phubbing and media multitasking can help us better characterize both behaviors and can contribute to the primary aim of our study.




1.2. Current Research


The primary aim of the current study was to investigate if and how a variety of self-reported everyday attentional failures, including attentional switching and distractibility, deliberate and spontaneous mind wandering, attentional lapses, and attention-related cognitive errors, were associated with phubbing behavior. As mentioned above, individuals who phub may also struggle with directing and maintaining their attention, which would suggest positive associations between phubbing behavior and many of our self-reported cognitive measures, including mind wandering, attentional lapses, and attention-related cognitive errors. If several of these everyday attentional failures were correlated with phubbing behavior, we were particularly interested in which could best predict this behavior, both among this selection of cognitive abilities and when accounting for select psychosocial and personality constructs.



Our secondary aim was to explore the indirect and direct associations between phubbing behavior and media multitasking. We explored the indirect relationship between these two behaviors by investigating if they shared the same directional relationship among various measures of everyday attentional failures. We investigated the direct relationship between these two behaviors by testing if they were correlated with one another. If phubbing was positively associated with media multitasking, this would suggest that individuals who frequently engage in phubbing behavior also frequently engage in media multitasking, which would fill a gap in the literature between these two technology use behaviors.



Our study was one of the first to measure phubbing behavior and cognitive functioning in the same participants. It was plausible that we would observe positive associations between phubbing behavior and attentional failures, but it could have also been the case that there would be no associations between these measures or that there would be negative associations. Given the lack of prior research with these specific measures, our aims were thus more exploratory rather than confirmatory. Furthermore, we leveraged the link between another potentially related technology use behavior (i.e., media multitasking) and self-reported cognitive function to better understand cognitive function and phubbing behavior. However, prior findings between media multitasking and self-reported cognitive functioning have been mixed [32,33,34,35,36,37], making strong confirmatory predictions somewhat difficult. That said, there is a growing need to understand how technology use behaviors both can influence and are influenced by our cognition. By exploring and establishing some of the first cognitive correlates and predictors of phubbing behavior, we can further characterize the relationship between humans and technology.





2. Materials and Methods


Prior to data collection, we pre-registered our plans, materials, and code on the Open Science Framework. In addition, our de-identified data are also available: https://osf.io/7kgnd/ (accessed on 12 April 2021).



2.1. Participants


We recruited Amazon Mechanical Turk (MTurk) workers located in the United States with high reputations (i.e., ≥500 approved HITs with ≥95% approval rating). We used these criteria because Amazon MTurk workers with high reputations are likelier to produce higher-quality data than those with low reputations [38]. Our target sample size was 500 participants based both on prior studies as well as recommendations for correlations [39] and standard multiple regression [40]. A total of 776 Amazon MTurk workers enrolled in our study, and 280 did not complete the entire study because they did not pass an embedded attention check block. Of the 496 Amazon MTurk workers who completed the entire study, we excluded participants from data analysis if they did not pass one or both attention check items that we disguised within two separate questionnaire items (n = 21), completed the entire study in less than 10 minutes (n = 28), or indicated that they answered randomly at some point during any of the study (n = 74). Thus, 373 participants (age M = 37.40 years, SD = 9.94 years; 38% women; 16% Hispanic, Latino, or Spanish origin; 79% White) were included in data analysis. All participants were compensated a flat rate of $5.43.




2.2. Measures


2.2.1. Generic Scale of Phubbing (GSP)


The GSP [7] is a 15-item questionnaire that measures the degree to which individuals engage in phubbing behavior. The survey includes four subscales: nomophobia, interpersonal conflict, self-isolation, and problem acknowledgement. Examples of items include “I cannot stand leaving my phone alone” and “I pay attention to my phone for longer than I intend to do so”. Items are responded to using a seven-point Likert-type scale, ranging from never (1) to always (7). Survey scores are calculated by summing all item responses, with scores ranging from 15 to 105. A higher score reflects greater engagement in phubbing behavior.




2.2.2. Attentional Control: Shifting (AC-S) and Distraction (AC-D)


The AC-S is a four-item questionnaire that measures one’s ability to shift attention between tasks, and the AC-D is a four-item questionnaire that measures an individual’s degree of distractibility [41,42]. Examples of items on the AC-S include “I am slow to switch from one task to another” and “It is difficult for me to alternate between two different tasks”, while examples of items on the AC-D are “I have difficulty concentrating when there is music in the room around me” and “When I am working hard on something, I still get distracted by events around me”. Responses for both scales are collected with a five-point Likert-type scale ranging from almost never (1) to always (5). Scores for the AC-S and AC-D are calculated by computing the average across each of the survey’s four items. Higher scores on the AC-S reflecting greater difficulty switching attention between tasks and higher scores on the AC-D reflecting frequent distractibility.




2.2.3. Mind Wandering: Deliberate (MW-D) and Spontaneous (MW-S)


The MW-D is a four-item questionnaire that measures tendency to deliberately mind wander, and the MW-S consists of four items that assess the tendency to spontaneously mind wander [41]. The MW-D questionnaire includes items such as “I allow my thoughts to wander on purpose” and “I enjoy mind wandering”, and examples of items on MW-S questionnaire include “I find my thoughts wandering spontaneously” and “When I mind wander my thoughts tend to be pulled from topic to topic”. For the MW-D, Carriere and colleagues [41] originally collected responses using a seven-point Likert-type scale ranging from rarely (1) to a lot (7) for items 1, 2, and 4, and ranging from not at all true (1) to very true (7) for item 3. For the MW-S, Carriere and colleagues [41] scored responses using a seven-point Likert-type scale ranging from rarely (1) to a lot (7) for items 1, 2, and 4, and ranging from almost never (1) to almost always (7) for item 3. In the current study, we modified the responses for MW-D and MW-S to a seven-point Likert-type scale ranging from never (1) to always (7). The scores for the MW-D and MW-S are calculated by computing the average across each of the survey’s four items. Higher scores on the MW-D reflecting greater tendencies to deliberately mind wander and higher scores on the MW-S reflecting greater tendencies to spontaneously mind wander.




2.2.4. Mindful Attention Awareness Scale—Lapses Only (MAAS-LO)


The MAAS-LO [43] is a 12-item questionnaire derived from the 15-item Mindful Attention Awareness Scale (MAAS) [44]. The MAAS-LO assesses the frequency with which individuals experience attentional lapses in everyday situations. The MAAS-LO includes items such as “I find myself doing things without paying attention” and “I find it difficult to stay focused on what’s happening in the present”. Responses are collected using a six-point Likert-type scale ranging from almost never (1) to almost always (6). Survey scores are calculated by summing all item responses, and scores range from 12 to 72. A higher score on the MAAS-LO represents a higher frequency of attention lapses.




2.2.5. Attention-Related Cognitive Errors Scale (ARCES)


The ARCES [43,45] is a 12-item questionnaire that measures how frequently individuals make minor mistakes as a result of absent-mindedness. Some items from the ARCES are “I make mistakes because I am doing one thing and thinking about another” and “I have absent-mindedly placed things in unintentional locations”. Responses are collected using a five-point Likert-type scale that ranges from never (1) to very often (5). Survey scores are calculated by summing all item responses and can range from 12 to 60. Higher scores reflect a greater frequency of cognitive failures as a result of absentmindedness.




2.2.6. Media Multitasking Index—Version 2 (MMI-2)


The MMI-2 [46,47] is a modified version of the Media Multitasking Index (MMI) [25] and measures an individual’s daily tendency to media multitask across 10 media activities. The media activities include (1) face-to-face communication; (2) using print media; (3) texting, instant messaging, or emailing; (4) using social sites; (5) using non-social text-oriented sites; (6) talking on the phone or video chatting; (7) listening to music; (8) watching television and movies; (9) playing video games or online games; and (10) doing homework, studying, or writing papers. Individuals report how many hours they spend on an average day engaging with each media activity. Following this, individuals indicate the extent to which they simultaneously use and engage with a second media activity of the same type (e.g., playing two video games) as well as different type (e.g., playing video games while listening to music) using a four-point Likert-type scale with the following response categories and percentages: never (0), a little of the time (0.33), some of the time (0.66), and most of the time (1). MMI-2 scores can range from 0 to 10 and were calculated using the original MMI formula [25]. Higher scores indicate greater engagement in media multitasking on an average day.




2.2.7. Short Media Multitasking Measure (MMM-S)


The MMM-S [48] is a modified version of the MMI [25] that was originally designed to assess media multitasking in Dutch adolescents and teenagers. In this original sample, scores on the MMM-S were strongly, significantly correlated with scores on the MMI (r = 0.82, p < 0.001) [48]. The MMM-S contains nine items and measures media multitasking across four of the most frequently engaged with media activities: watching television, using social networking sites, sending messages via phone or computer, and listening to music. Participants indicate the extent to which they simultaneously use and engage with two different media activities (e.g., watching TV and listening to music) using a four-point Likert-type scale ranging from never (1) to very often (4). The MMM-S score is calculated by taking the average across the nine items. A higher score indicates a higher frequency to engage in media multitasking on an average day.




2.2.8. Media Use


The media use questionnaire [48] asks participants to indicate the frequency to which they engage in three of the four media activities of the MMM-S (watching television, using social networking sites, and sending messages via phone or computer) in an average day. Answers are given using eight-point Likert-type scale ranging from not at all (1) to more than 5 hours (8) was used. The media use score is calculated by finding the average across the three items. A higher score indicates a higher media use frequency on an average day.




2.2.9. Barratt Impulsiveness Scale (BIS-11)


The BIS-11 [49] is a 30-item questionnaire measuring the personality and behavioral construct of impulsiveness. The BIS-11 includes three primary order factors, including attentional impulsiveness, motor impulsiveness, and non-planning impulsiveness, and six secondary order factors. The two secondary order factors that map onto the first primary order factor of attentional impulsiveness are attention and cognitive instability. The two secondary order factors that map onto the second primary order factor of motor impulsiveness are motor and perseverance. Finally, the remaining two secondary order factors that map onto the third primary order factor of non-planning impulsiveness are self-control and cognitive complexity. Example items on the BIS-11 include “I plan tasks carefully” and “I am self-controlled”. Responses are provided using a four-point Likert-type scale that ranges from rarely/never (1) to almost always/always (4). Survey scores are calculated by summing all item responses and can range from 30 to 120. A higher score indicates a higher level of impulsiveness.




2.2.10. Short Self-Regulation Questionnaire (SSRQ)


The SSRQ [50] is a 31-item questionnaire designed to assess self-regulation capacity and is based on the Self-Regulation Questionnaire (SRQ) [51]. Examples of items include “I have a lot of willpower” and “As soon as I see a problem or challenge, I start looking for possible solutions”. Participants indicate the extent to which they agree with each item using a five-point Likert-type scale ranging from strongly disagree (1) to strongly agree (5). Survey scores are calculated by summing all item responses and can range from 31 to 155. Higher scores on the SSRQ indicate greater degree of self-regulation.




2.2.11. Social Connectedness Scale (SCS)


The SCS [52] is an eight-item questionnaire measuring three aspects of belongingness: connectedness, affiliation, and companionship. The SCS includes items such as “I feel disconnected from the world around me” and “Even around people I know, I do not feel that I really belong”. Responses are given using a six-point Likert-type scale that ranges from agree (1) to disagree (6). Survey scores are calculated by summing all item responses and range from 8 to 48. Higher scores reflect a greater sense of social connectedness and belongingness.





2.3. Procedure


This study was approved by the Tufts University Institutional Review Board (#00000926) and was conducted in accordance with the ethical standards as laid down in the 1964 Declaration of Helsinki and its later amendments or comparable ethical standards. All subjects gave their informed consent for inclusion before they participated in the study. After providing informed consent, participants answered demographic and media use questions. Participants then completed the MMI-2 and MMM-S in a counterbalanced order. Next, participants encountered an attention check block that directed for a specific answer for the next several questions at the end of a longer text [53]. Participants who did not respond to all of the questions on the page with the instructed answer were directed to the end of the survey and asked to return, rather than submit, the HIT on Amazon MTurk. If participants answered all items in this attention check block with the instructed answer, they completed the following surveys in a randomized order: GSP, GSBP, AC-S, AC-D, MW-D, MW-S, MAAS-LO, ARCES, BIS-11, SSRQ, and SCS. Participants then answered a compliance item that asked whether they randomly responded at any point during any of the surveys. Afterward, participants were thanked, debriefed, and compensated.





3. Results


We used R (version 4.0.2) for data processing and jamovi (version 1.2.27.0) for data analysis. Given our large sample size and the overpowered basis of the Shapiro–Wilk test, we visually inspected Q–Q plots to determine normal distribution [54]. The theoretical quantiles conformed fairly well to the standardized residuals, suggesting that deviations were not likely to be consequential. For both regression models, the variance inflation factors (VIFs) were all less than 5, indicating that while the regressors were moderately correlated, regression coefficients were unlikely to be poorly estimated due to multicollinearity [54]. The alpha threshold was 0.05 for statistical significance and all statistical models were two tailed. Descriptive statistics for each questionnaire are presented in Table 1.



3.1. Correlations between Phubbing Behavior and Everyday Attentional Failures


To address the primary aim of the current study, we examined Pearson correlation coefficients between scores on the primary measure of phubbing behavior, which was the GSP, and scores on measures of self-reported everyday attentional failures, which included the AC-S, AC-D, MW-D, MW-S, MAAS-LO, and ARCES. To reiterate, higher scores on each of these measures corresponds to greater attentional difficulties and failures within the respective attentional domain. GSP scores were significantly and positively correlated with scores on the AC-S, AC-D, MW-D, MW-S, ARCES, and MAAS-LO, rs = 0.45–0.72, ps < 0.001 (see Table 2). The strength of the Pearson correlation coefficients between the GSP and measures of self-reported everyday attentional failures were, in ascending order, as follows: AC-D, MW-D, AC-S, MAAS-LO, MW-S, and ARCES.




3.2. Correlations between Phubbing Behavior, Demographics, and Select Psychosocial and Personality Variables


To account for other potential variables related to phubbing behavior, we examined other dispositional factors, including demographics as well as several psychosocial and personality variables. GSP scores were significantly and negatively correlated with age, r(371) = −0.27, p < 0.001. There was no significant effect of gender on phubbing behavior, t(371) = −1.25, p = 0.211, therefore we did not analyze this variable any further. In terms of specific psychosocial and personality measures, we examined associations among impulsivity, self-regulation, and social connectedness with phubbing behavior. There was a significant positive correlation between GSP scores and BIS-11 scores, r(371) = 0.63, p < 0.001. Additionally, there were significant negative associations between GSP scores with SSRQ scores, r(371) = −0.60, p < 0.001, and SCS scores, r(371) = −0.47, p < 0.001. Thus, the strength of the significant associations between the GSP and demographic, psychosocial, and personality measures were, in ascending order, as follows: age, SCS, SSRQ, and BIS-11.




3.3. Correlations between Phubbing Behavior and Media Multitasking


The secondary aim of this study was to explore the indirect and direct associations between phubbing and media multitasking. We first explored the indirect relationship between phubbing and media multitasking by investigating if these two behaviors shared the same directional relationship among various measures of everyday attentional failures. Scores on the GSP, MMI-2, and MMM-S shared the same significant, positive directional associations among scores on the ARCES, MW-S, MAAS-LO, AC-S, MW-D, and AC-D, rs 0.18–0.72, ps < 0.001 (see Table 2). These findings support an interpretation that there is a shared or underlying mechanism linking phubbing and media multitasking.



We also explored the direct relationship between phubbing and media multitasking by examining if these two variables were correlated with one another, in addition to exploring how phubbing was associated with general media use frequency. GSP scores were significantly and positively associated with scores on the MMI-2, MMM-S, and media use questionnaire, rs = 0.60–0.78, ps < 0.001 (see Table 2). It is also worth noting that there was also a significant positive correlation between MMI-2 scores and MMM-S scores, r(371) = 0.81, p < 0.001, which suggests that the MMM-S is a shorter and viable alternative for the MMI-2 in an adult sample from the United States. The strength of the associations between the phubbing behavior and media multitasking, media use, and multitasking preference was, in ascending order, as follows: media use, MMM-S, and MMI-2.




3.4. Initial Regression Model of Everyday Attentional Failures Predicting Phubbing Behavior


Because all of the everyday attentional failures were correlated with phubbing, we investigated which of these domains was most predictive of this behavior. We used standard multiple regression, rather than hierarchical or statistical regression, because this method provides the most conservative assessment of the unique contribution of each predictor variable on the outcome variable [54]. In an initial regression model, GSP scores were predicted using scores on ARCES, MW-S, MAAS-LO, AC-S, MW-D, and AC-D. This initial regression model allowed us to isolate the extent to which everyday attentional failures can predict phubbing behavior. The overall regression was statistically significant, and a large amount of the variance in GSP scores were explained by the attention measures, R = 0.78, R2 = 0.61, adjusted R2 = 0.61, F(6, 366) = 96.80, p < 0.001.



To assess the unique contribution of each predictor, the t ratios for the individual regression slopes were examined. All six predictors significantly predicted GSP scores, which in included the MAAS-LO, AC-D, MW-D, MW-S, AC-S, and ARCES, ts = −2.10–5.11, ps < 0.05 (see Table 3). Specifically, higher scores on the ARCES, AC-S, MW-S, MW-D, and MAAS-LO predicted higher scores on the GSP, respectively. Interestingly, lower scores on the AC-D, which indicates less distractibility, predicted higher scores on the GSP. Overall, these results imply that, at least among this sample, a higher frequency of everyday attentional failures, excluding distractibility, predicted engagement in phubbing behavior. In particular, experiencing a greater frequency of cognitive failures as a result of absentmindedness was most likely to predict phubbing behavior.




3.5. Expanded Regression Model of Everyday Attentional Failures, Demographics, and Select Psychosocial and Personality Variables Predicting Phubbing Behavior


In an effort to better account for the variance in phubbing behavior scores, we repeated the standard multiple regression with the six a priori attention predictors to include the significant demographic, psychosocial, and personality correlates of GSP scores. These variables included age, BIS-11 scores, SSRQ scores, and SCS scores. We did not include media use frequency as a covariate in this expanded regression model because this measure was designed to accompany the MMM-S, and for our purposes, we were not interested in predicting phubbing behavior with media multitasking. When we introduced these additional potential predictors of phubbing behavior to this expanded regression model, it remained statistically significant, R = 0.79, R2 = 0.63, adjusted R2 = 0.62, F(10, 362) = 61.30, p < 0.001. Compared to the initial regression model, the accounted variance in phubbing behavior scores increased from 61% to approximately 63%.



To assess the unique contribution of each predictor, the t ratios for the individual regression slopes were examined. In this expanded regression model, only four of the 10 predictors were significantly predictive of GSP scores (see Table 4). In ascending order of contribution, these significant predictors included the MW-S, MW-D, AC-S, and ARCES, ts = 2.41–4.67, ps < 0.05. Particularly in this expanded regression model, scores on AC-D and MAAS-LO did not significantly predict GSP scores as they did in the initial regression model, ps > 0.05. The newly introduced demographic, psychosocial, and personality variables, which included age, and scores on the SSRQ, BIS-11, and SCS, did not significantly predict GSP scores in this expanded regression model, ps > 0.05. Taken together, these results suggest that when everyday attentional failures are examined alongside select demographic, psychosocial, and personality variables to predict phubbing behavior, only certain everyday attentional failures (i.e., attention-related cognitive errors, switching attentional control, deliberate and spontaneous mind wandering) will predict engagement in phubbing behavior. At least among this sample, this could imply that these particular everyday attentional failures can predict engagement in phubbing behavior more so than the included demographic, psychosocial, and personality variables.





4. Discussion


The primary aim of the current study was to use self-report data to explore the relationships between phubbing behavior and everyday attentional abilities. To accomplish this, we first examined the associations between phubbing behavior, as measured by the GSP, and self-reported everyday attentional failures, as measured with the AC-S, AC-D, MW-D, MW-S, MAAS-LO, and ARCES. Having a robust set of validated measures allowed us to explore and pin down which of the most common everyday attentional abilities were implicated in phubbing behavior. Attention-related cognitive errors, spontaneous and deliberate mind wandering, difficulties with attentional shifting and distractibility, and lapses in attention were all positively and significantly correlated with phubbing behavior. In other words, individuals who reported more engagement in phubbing behavior also reported a greater frequency of difficulties across a variety of everyday attentional abilities. Intuitively, it makes sense that these various domains of attention were associated with phubbing behavior, as this technoference behavior implies that individuals are shifting or dividing their attention across various competing sources of information. Yet, our study provided some of the first empirical evidence to support this purported connection. Using a cognitive framework to explore the attentional correlates of phubbing behavior complements prior research that has primarily focused on social and personality constructs, and ultimately creates a more wholistic profile of the type of person who is most likely to engage in this behavior.



To better understand the relationship between phubbing and individual differences more broadly, we also explored if other select dispositional characteristics, including demographics and psychosocial and personality variables, were associated with phubbing behavior. Aligning with past research [8,9,14], we found a significant negative association between phubbing and age, suggesting that younger adults tend to phub more than older adults. However, we did not find gender differences in phubbing behavior. This conflicts with past research [6,8,10,13], which found that women report engagement in phubbing behavior more than men. Most of the studies that found a gender effect for phubbing behavior had recruited more women than men [6,8], though one study recruited more women and found no gender effect [14]. Approximately 38% of the 373 participants in our study identified as women. One potential explanation for the difference between the current findings and past findings on gender and phubbing could be due to an unequal gender ratio. Future studies should take this consideration into account if they wish to better clarify the relationship between gender and phubbing.



We also compared correlations between scores on the GSP with scores on psychosocial and personality measures, which included the BIS-11, SSRQ, and SCS. Individuals that would describe themselves as more impulsive, lacking in self-regulation, and feeling less connected to and belongingness with others also reported more experiences of phubbing behavior. Past research has found phubbing to be negatively associated with social connectedness [7], and while a myriad of psychosocial and personality variables has been investigated alongside phubbing behavior, it has not yet been explored how this behavior relates to impulsivity and self-regulation. Impulsivity is a strong predictor of problematic smartphone use [55] and problematic smartphone use is a strong predictor of phubbing behavior [6]. Moreover, self-control has been found to be negatively associated with phubbing behavior [7], and while self-control and self-regulation can be used interchangeably, they can also be perceived as distinct processes [56]. Future work should use these same measures to test how robust these findings are.



We created an initial regression model to determine which measure of everyday attentional failures best predicted phubbing behavior. Perceptions of attention-related cognitive errors, or how frequently individuals make minor mistakes as a result of absent-mindedness, was the strongest predictor of phubbing behavior. When considering the research on media multitasking and everyday attentional abilities, there are a few possible explanations to infer why phubbing is best predicted by attention-related cognitive errors. Ralph and colleagues [35] explored the deficit-producing hypothesis to determine the extent to which media multitasking predicts poor attentional control. Using causal modeling, media multitasking predicted attention-related cognitive errors, and this effect was mediated by attentional lapses and spontaneous mind wandering. Though we treated attention-related cognitive errors as a predictor variable rather than an outcome variable, Ralph and colleagues’ [35] work supports a strong link between this particular attention variable and technology multitasking behaviors such as phubbing, albeit in a different manner and with a different behavior. In our initial regression model, difficulty with attentional switching and spontaneous mind wandering were the next biggest predictors of phubbing behavior. When examining these three predictors alongside one another, it appears that individuals who phub may not be entirely aware of that they are engaging in this behavior, and it may be unintentional that they are not focusing all of their attention on the social interaction. Once a “phubber’s” attention is captured by a distractor such as their phone, it could be difficult for them to redirect their attention back to the social setting and particularly their conversational partner. Research that integrates an attentional capture paradigm while also measuring phubbing behavior can perhaps further test this inference. Further evaluating Ralph and colleagues’ findings [35] brings up the question whether engagement in phubbing behavior can predict attentional failures. We did not explore this possibility because we wanted to remain consistent with most [8,13,28,29,33,46,55,57], though certainly not all [19,30,35,36,58], of past research, which has treated technology use and multitasking behaviors as outcomes and individual differences variables as predictors.



Another finding worth noting is the negative, rather than positive, coefficient for AC-D scores predicting GSP scores in the initial regression model. This implies that, when examined alongside other everyday attentional abilities, reports of lower distractibility predicted a higher phubbing behavior. One potential interpretation could be that because a “phubber’s” attention is prioritized toward their phone, they are unlikely to be distracted away from their phone by their conversational partner (rather than be distracted away from their conversational partner by their phone) and this leads to greater phone snubbing behavior. However, this interpretation should be taken with caution given the strong bivariate correlations between our predictor variables, though again multicollinearity was likely not an issue because the VIFs for all predictors in both regression models were below 5 [54]. Replications of our study, as well as perhaps employing a smaller number of measures, could provide more insight.



To account for other potential predictors of phubbing behavior, we expanded our initial regression model to include the six a priori attention predictors in addition to demographics, such as age, and select psychosocial and personality variables, including impulsivity, self-regulation, and social connectedness. The variance in phubbing behavior scores increased from 61% in the initial regression model to 63% in the expanded regression model. In this expanded regression model, attention-related cognitive errors remained the biggest predictor of phubbing behavior and was again followed by attentional shifting. Notably, deliberate mind wandering replaced spontaneous mind wandering as the third biggest predictor of phubbing behavior. Though characteristics such as impulsivity, self-regulation, and social connectedness were significantly correlated with phubbing behavior, they were not significant predictors of phubbing behavior. Again, most of the past research on phubbing has used social and personality frameworks. It is surprising that we did not find these select variables to predict phubbing behavior when investigated alongside attention variables. This further emphasizes the importance of investigating phubbing through a cognitive framework. One interpretation of our results could be that attentional abilities can perhaps better explain and predict engagement in this technoference behavior rather than certain personality and psychosocial variables, although more research is needed to verify such a claim. Regardless, our results emphasize the need for future research to further investigate how individual differences in cognitive abilities relate to and predict this technoference behavior.



Our secondary aim was to explore the indirect and direct associations between phubbing and media multitasking. Phubbing and media multitasking both appear to be technology multitasking behaviors, as they involve paying attention to a media activity either while engaging in a social interaction or alongside another media activity. Because these technology use behaviors appear to be conceptually related, exploring the indirect and direct associations among phubbing and media multitasking helped us better understand these different aspects of human-technology interaction. We first investigated the indirect relationship between phubbing and media multitasking by testing if these two behaviors shared the same directional relationship among various measures of everyday attentional failures. Consolidating separate pieces of past research has revealed that phubbing and media multitasking are indirectly related among several psychosocial and personality constructs, such as sensation seeking [14,27,28,29] and fear of missing out [6,7,13,27], and it was possible that a similar trend could be revealed in terms of cognitive abilities, particularly as it concerns attention.



We discovered that phubbing and media multitasking shared the same significant positive associations across all measures of perceived attentional failures. Interestingly, the correlations between phubbing behavior and everyday attentional failures (rs = 0.45–0.72) were stronger than those observed between media multitasking and everyday attentional failures (for MMI-2, rs = 0.27–0.60; for MMM-S, rs = 0.18–0.52). This suggests that attention may be more implicated for phubbing than it is for media multitasking, which could help to explain some of the conflicting findings between media multitasking and self-reported attentional abilities [32,33,34,35,36,37]. Particularly, some studies have found frequent media multitasking to be associated with impaired reports of task monitoring and switching [32,33,34], while others have failed to find any such relationship [35]. Another potential explanation of these results could be that phubbing behavior and media multitasking may not require the same attentional abilities. Future studies should explore how various other attentional abilities may be associated with phubbing and media multitasking to better interpret and expand upon our findings. Prior to the current study, the conceptual relatedness and indirect associations between phubbing and media multitasking were not yet proposed. This could possibly be due to the fact that phubbing has been primarily investigated through social and personality frameworks, and media multitasking has been primarily, but not exclusively, investigated from a cognitive framework.



Similarly, we could not find any studies that directly tested for a relationship between phubbing and media multitasking. To address this gap, we examined the correlation between phubbing and media multitasking. We discovered significantly positive correlations between GSP scores and MMI-2 and MMM-S scores. These results imply that individuals who engage in phubbing behavior also frequently media multitask. This further suggests that media multitasking and phubbing are two similar yet distinct manifestations of technology use and multitasking behaviors. Additionally, related to media multitasking, we identified the MMM-S [48] to be a shorter, viable alternative to the original 132-item MMI [25] and modified yet equally lengthy adaptions such as the MMI-2 [46,47] for an adult participant pool sampled from the United States. Prior to our study, it appeared the MMM-S had not been used or validated in a sample of adults located in the United States. Lengthier surveys such as the MMI and MMI-2 could result in low participant motivation that encourages response errors and poor response quality. Identifying shorter, equally valid instrumentation is valuable because it lessens overall study completion time, leaving room to include other measures, and it potentially reduces participant attrition, both of which are especially important for online studies.



Overall, the current study lays the groundwork for future research aimed at better characterizing the relationship between cognitive abilities and various technology use and multitasking behaviors. That said, no study is without limitations, including the current study. For example, using self-report measures allowed us to explore a wide variety of everyday attentional failures as they are associated with, and are predictive of, phubbing behavior. However, we realize that a limitation of self-report measures is that respondents may be influenced by social desirability [59]. Future research interested in expanding upon our findings could use cognitive behavioral tasks to better clarify and tease apart such relationships. Specifically, while we found self-reported task switching ability to be strongly correlated with and predictive of phubbing behavior, it is not clear if these patterns would be similar should future studies use reaction time measures of task switching performance. Another limitation is our conceptualization of multitasking primarily as task switching in the current study. Task switching is just one multitasking domain. Dual task ability involves simultaneously attending to two or more sources of information or tasks at a given time, while selective attention refers to the ability to attend to certain information or tasks while ignoring, or attempting to ignore, competing irrelevant information or tasks [17,23,24]. Switching attention (i.e., task switching), divided attention (i.e., dual task), and selective attention are often used interchangeably, though these attentional domains are distinct from one another [17,23,24]. Coincidingly exploring switching, divided, and selective attentional performance-based abilities alongside self-reported technoference behavior could underpin the exact attentional domains associated with such technology use and multitasking behaviors. Continuing this line of research can inform future inventions that aim to reduce the negative impact of such technology use and multitasking behaviors.
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Table 1. Summary of means, standard deviations, ranges, skewness, kurtosis, and Cronbach’s alphas for survey measures (N = 373).
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	Mean (SE)
	Min-Max
	Skewness
	Kurtosis
	α





	GSP
	48.90 (1.21)
	15–99
	0.17
	−1.14
	0.97



	AC-S
	2.70 (0.05)
	1–5
	−0.07
	−0.86
	0.86



	AC-D
	2.86 (0.05)
	1–5
	−0.25
	−0.90
	0.85



	MW-D
	4.16 (0.07)
	1–7
	−0.19
	−0.66
	0.92



	MW-S
	3.90 (0.07)
	1–7
	−0.09
	−0.81
	0.91



	MAAS-LO
	38.70 (0.72)
	12–72
	−0.09
	−0.89
	0.94



	ARCES
	33.40 (0.50)
	12–54
	0.07
	−0.71
	0.93



	MMI-2
	4.05 (0.12)
	0.18–10
	0.36
	−1.01
	-



	MMM-S
	2.47 (0.04)
	1–4
	0.01
	−0.78
	0.91



	Media Use
	4.49 (0.07)
	1.67–8
	0.40
	−0.63
	-



	BIS-11
	61.90 (0.67)
	35–88
	−0.12
	−1.06
	0.89



	SSRQ
	114.00 (1.05)
	59–155
	0.24
	−0.75
	0.94



	SCS
	32.00 (0.59)
	8–48
	−0.11
	−1.15
	0.97







Note. GSP = Generic Scale of Phubbing; AC-S = Attentional Control: Shifting; AC-D = Attentional Control: Distraction; MW-D = Mind Wandering: Deliberate; MW-S = Mind Wandering: Spontaneous; MAAS-LO = Mindful Attention Awareness Scale—Lapses Only; ARCES = Attention-Related Cognitive Errors Scale; MMI-2 = Media Multitasking Index—Version 2; MMM-S = Short Media Multitasking Measure; BIS-11 = Barratt Impulsiveness Scale; SSRQ = Short Self-Regulation Questionnaire; SCS = Social Connectedness Scale.
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Table 2. Pearson correlation coefficients between phubbing behavior and everyday attentional failures, media multitasking and media use, and psychosocial and personality variables (N = 373).
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	GSP
	AC-S
	AC-D
	MW-D
	MW-S
	MAAS-LO
	ARCES
	MMI-2
	MMM-S
	Media Use
	BIS-11
	SSRQ





	AC-S
	0.63 ***
	—
	
	
	
	
	
	
	
	
	
	



	AC-D
	0.45 ***
	0.64 ***
	—
	
	
	
	
	
	
	
	
	



	MW-D
	0.62 ***
	0.51 ***
	0.43 ***
	—
	
	
	
	
	
	
	
	



	MW-S
	0.69 ***
	0.63 ***
	0.58 ***
	0.80 ***
	—
	
	
	
	
	
	
	



	MAAS-LO
	0.68 ***
	0.69 ***
	0.58 ***
	0.60 ***
	0.72 ***
	—
	
	
	
	
	
	



	ARCES
	0.72 ***
	0.69 ***
	0.55 ***
	0.60 ***
	0.71 ***
	0.80 ***
	—
	
	
	
	
	



	MMI-2
	0.78 ***
	0.51 ***
	0.27 ***
	0.53 ***
	0.58 ***
	0.56 ***
	0.60 ***
	—
	
	
	
	



	MMM-S
	0.68 ***
	0.35 ***
	0.18 ***
	0.52 ***
	0.52 ***
	0.50 ***
	0.52 ***
	0.81 ***
	—
	
	
	



	Media Use
	0.60 ***
	0.31 ***
	0.12 *
	0.41 ***
	0.39 ***
	0.36 ***
	0.42 ***
	0.67 ***
	0.66 ***
	—
	
	



	BIS-11
	0.63 ***
	0.61 ***
	0.53 ***
	0.53 ***
	0.67 ***
	0.70 ***
	0.66 ***
	0.56 ***
	0.47 ***
	0.31 ***
	—
	



	SSRQ
	−0.60 ***
	−0.63 ***
	−0.49 ***
	−0.45 ***
	−0.62 ***
	−0.68 ***
	−0.60 ***
	−0.46 ***
	−0.35 ***
	−0.27 ***
	−0.79 ***
	—



	SCS
	−0.47 ***
	−0.57 ***
	−0.48 ***
	−0.37 ***
	−0.55 ***
	−0.59 ***
	−0.52 ***
	−0.35 ***
	−0.22 ***
	−0.16 **
	−0.58 ***
	0.68 ***







Note. * p < 0.05; ** p < 0.01; *** p < 0.001. GSP = Generic Scale of Phubbing; AC-S = Attentional Control: Shifting; AC-D = Attentional Control: Distraction; MW-D = Mind Wandering: Deliberate; MW-S = Mind Wandering: Spontaneous; MAAS-LO = Mindful Attention Awareness Scale—Lapses Only; ARCES = Attention-Related Cognitive Errors Scale; MMI-2 = Media Multitasking Index—Version 2; MMM-S = Short Media Multitasking Measure; BIS-11 = Barratt Impulsiveness Scale; SSRQ = Short Self-Regulation Questionnaire; SCS = Social Connectedness Scale.
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Table 3. Summary of initial standard multiple regression analysis for attentional predictors of phubbing behavior (N = 373).






Table 3. Summary of initial standard multiple regression analysis for attentional predictors of phubbing behavior (N = 373).





	Predictor
	Estimate
	SE
	t
	p
	Stand. Estimate





	Intercept
	−13.40
	3.08
	−4.34
	<0.001
	-



	ARCES
	0.73
	0.14
	5.11
	<0.001
	0.30



	AC-S
	4.45
	1.24
	3.59
	<0.001
	0.19



	MW-S
	3.55
	1.09
	3.27
	0.001
	0.21



	MW-D
	2.47
	0.94
	2.63
	0.009
	0.14



	AC-D
	−2.24
	1.07
	−2.10
	0.037
	−0.09



	MAAS-LO
	0.21
	0.10
	2.03
	0.043
	0.12







Note. R = 0.78; R2 = 0.61; Adjusted R2 = 0.61; F(6, 366) = 96.80, p < 0.001. Estimates represent unstandardized regression coefficients. ARCES = Attention-Related Cognitive Errors Scale; AC-S = Attentional Control: Shifting; MW-S = Mind Wandering: Spontaneous; MW-D = Mind Wandering: Deliberate; AC-D = Attentional Control: Distraction; MAAS-LO: Mindful Attention Awareness Scale—Lapses Only.
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Table 4. Summary of expanded standard multiple regression analysis for attentional, psychosocial, personality, and demographic predictors of phubbing behavior (N = 373).
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	Predictor
	Estimate
	SE
	t
	p
	Stand. Estimate





	Intercept
	4.07
	13.24
	0.31
	0.759
	-



	ARCES
	0.67
	0.14
	4.67
	<0.001
	0.28



	AC-S
	3.89
	1.27
	3.07
	0.002
	0.16



	MW-D
	2.63
	0.94
	2.80
	0.005
	0.15



	MW-S
	2.70
	1.12
	2.41
	0.016
	0.16



	SSRQ
	−0.13
	0.07
	−1.86
	0.064
	−0.11



	AC-D
	−1.93
	1.08
	−1.79
	0.074
	−0.08



	Age
	−0.14
	0.08
	−1.79
	0.074
	−0.06



	BIS-11
	0.14
	0.11
	1.33
	0.185
	0.08



	SCS
	0.10
	0.10
	1.03
	0.304
	0.05



	MAAS-LO
	0.11
	0.11
	1.03
	0.306
	0.06







Note. R = 0.79; R2 = 0.63; Adjusted R2 = 0.62; F(10, 362) = 61.30, p < 0.001. Estimates represent unstandardized regression coefficients. ARCES = Attention-Related Cognitive Errors Scale; AC-S = Attentional Control: Shifting; MW-D = Mind Wandering: Deliberate; MW-S = Mind Wandering: Spontaneous; SSRQ = Short Self-Regulation Questionnaire; AC-D = Attentional Control: Distraction; BIS-11 = Barratt Impulsiveness Scale; SCS = Social Connectedness Scale; MAAS-LO = Mindful Attention Awareness Scale—Lapses Only.
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