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Abstract 

Problematic smartphone use can be defined as compulsive 

use that leads to impaired daily functioning in terms of 

productivity, social relationships, physical health, or emotional 

well-being. The current study provides a comprehensive 

assessment of how the broad and narrow traits of the HEXACO 

and Five Factor Models of personality predict problematic 

smartphone use. A sample of Australian adults (n = 393, 79% 

female; mean age = 24.4, SD = 7.1) completed the 300-item IPIP 

NEO and the 200-item HEXACO-PI-R, along with measures of 

general and problematic smartphone use. Participants reported high 

levels of problematic smartphone use. Problematic smartphone use 

was positively correlated with neuroticism and negatively 

correlated with conscientiousness. Facet-level analysis highlighted 

the importance of several facets including impulsiveness, 

vulnerability, and anxiety as positive correlates and dutifulness, 

competence, self-discipline, and deliberation as negative correlates 

of problematic smartphone use. In the HEXACO framework, 

honesty-humility, agreeableness, conscientiousness, and openness 

all showed moderate negative correlations with problematic 

smartphone use, and emotionality was positively correlated with 

problematic smartphone use. Regression models indicated that 

narrow traits provide modest incremental prediction of problematic 

use. Overall, the study highlights the importance of personality 

traits for understanding predispositions to engage in problematic 

smartphone use.  
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1. Introduction 

Smartphones are a ubiquitous part of daily life for many 

people, and are transforming the ways that people interact, 

consume information, pass time, and get things done. Despite the 

many benefits of having continuous access to a multi-functional 

internet-enabled device, problematic smartphone use has been 

identified as an emerging public health issue (Billieux et al., 2015). 

We define problematic smartphone use as compulsive use that 

leads to impaired daily functioning in terms of productivity, social 

relationships, physical health, or emotional well-being. Although 

the causal direction is unclear, problematic smartphone use has 

shown links with a range of outcomes including negative mood 

(Collier, 2016; Elhai, Dvorak, Levine, & Hall, 2017; Elhai, Levine, 

Dvorak, & Hall, 2016; Matar Boumosleh & Jaalouk, 2017; Yen, 

Ko, Yen, Wu, & Yang, 2007), reduced physical fitness (Lepp, 

Barkley, Sanders, Rebold, & Gates, 2013; Long et al., 2016), sleep 

deprivation (Christensen et al., 2016; Demirci, Akgönül, & 

Akpinar, 2015; Lee, Lee, et al., 2014; Lemola, Perkinson-Gloor, 

Brand, Dewald-Kaufmann, & Grob, 2015; Schweizer, Berchtold, 

Barrense-Dias, Akre, & Suris, 2017),  and poorer academic 

performance (David, Kim, Brickman, Ran, & Curtis, 2014; Hawi 

& Samaha, 2016; Tindell & Bohlander, 2012; Wentworth & 

Middleton, 2014). In addition to understanding how social norms 

and device features influence problematic use, researchers have 

begun to examine individual differences that predispose people to 

engage in problematic smartphone use.  

Initial research on personality correlates of problematic 

smartphone use has principally focused on the Big 5 personality 

factors of extraversion, agreeableness, conscientiousness, 

neuroticism, and openness (Bianchi & Phillips, 2005; Billieux, 

2012; Butt & Phillips, 2008; Ezoe, Toda, & Yoshimura, 2009; 

Hussain, Griffiths, & Sheffield, 2017; Kayiş et al., 2016; Kim et 

al., 2016; Lee, Chang, Lin, & Cheng, 2014; Lepp, Li, Barkley, & 

Salehi-Esfahani, 2015; Pearson & Hussain, 2015; Phillips, Butt, & 

Blaszczynski, 2006; Roberts, Pullig, & Manolis, 2015; Shaw, Ellis, 

Kendrick, Ziegler, & Wiseman, 2016; Stachl et al., 2017; Sween, 

Ceschi, Tommasi, Sartori, & Weller, 2017; Takao, 2014; Takao, 

Takahashi, & Kitamura, 2009; Toda, Ezoe, Mure, & Takeshita, 

2016). Previous Big 5 research suggests that higher neuroticism 

and lower conscientiousness are related to more problematic 

smartphone use. Despite the value of this initial research, several 

limitations can be noted. In particular, existing research has only 

focused on the Big 5, and has often relied on short-form, less 

reliable measures. A comprehensive understanding of the 

relationship between personality and any outcome is best achieved 

through the use of long-form comprehensive hierarchical measures 
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of personality using large samples (Anglim & Grant, 2014, 2016). 

Such an approach would allow for a comprehensive examination 

of how both broad and narrow traits predict problematic 

smartphone use. Thus, the present study sought to remedy this gap 

in the literature, by providing a comprehensive mapping of 

personality correlates of problematic smartphone use in relation to 

two of the most established hierarchical models of personality: the 

Five Factor Model (5 broad and 30 narrow traits; Costa & McCrae, 

2008) and the increasingly popular HEXACO Model (6 broad and 

25 narrow traits; Lee & Ashton, 2004). 

1.1. Problematic Smartphone Use 

The concept of problematic smartphone use is relatively 

new, and, as such, definitions are still being established. Some 

research defines problematic smartphone use broadly in terms of 

phone-related behaviors that negatively impact daily functioning 

(e.g. Elhai et al., 2017), while other researchers provide specific 

examples of problematic behaviors (e.g. not being able to go more 

than 1 hour without checking the phone, Hussain et al., 2017). 

Although some researchers prefer the term "problematic use" 

(Wang, Wang, Gaskin, & Wang, 2015), others have adopted the 

clinical terminology of addiction (Kim et al., 2016; Yıldız, 2017) 

with parallels to phenomena such as screen (Kardaras, 2016) and 

internet (Yen et al., 2007) addiction. Researchers have discussed 

how smartphone use has some of the general features of addiction, 

including dependence on the smartphone for pleasure, withdrawal 

symptoms if the smartphone becomes unavailable, cravings 

associated with wanting to be online and connected, and tolerance 

of excessive use (Hormes, Kearns, & Timko, 2014; Yıldız, 2017).  

Various links between smartphone behavior and negative 

outcomes have been identified. For instance, many people use their 

smartphone after going to bed to check and respond to social 

media and messages (Deloitte, 2016a, 2016b), which has 

implications for sleep quantity and quality (Christensen et al., 

2016; Lemola et al., 2015), and consequent health outcomes (e.g. 

depression, obesity, fatigue; Demirci et al., 2015; Elhai et al., 

2017; Matar Boumosleh & Jaalouk, 2017; Owens, 2014; Toda et 

al., 2016). Smartphone use can also impact on social and romantic 

relationship quality, with time spent on the device sometimes being 

a source of conflict (Deloitte, 2016a, 2016b). Furthermore, 

frequent use of smartphones while walking or driving can 

contribute to accidents. Such behaviors appear to be often 

characterized by mindless, habitual processes implying an inability 

to self-regulate smartphone use, while frequent attention switching 

and amount of time spent using smartphones have been identified 

as contributing to poorer academic performance in students (Hawi 
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& Samaha, 2016; Ishii, 2011; Kay, Benzimra, & Li, 2017; Tindell 

& Bohlander, 2012; Wentworth & Middleton, 2014).  

The relationships between mood disorders, reduced 

academic performance, and problematic smartphone use could be 

attributed to an emergent construct referred to as fear of missing 

out (FoMO, Elhai et al., 2016). Fear of missing out represents a 

desire to constantly stay online and connected via social media 

platforms, and has been established as a significant risk factor for 

the development of problematic smartphone use. When the desire 

to continuously interact online becomes excessive, behavioral 

indicators of addiction, similar to those attributed to drug and 

alcohol addiction, can emerge.  

1.2. Personality  

Personality traits can be conceptualized hierarchically, 

whereby broad factors are composed of, and defined by, several 

narrow facets. The most popular representation of broad traits is 

the Big 5. A particularly influential hierarchical representation of 

the Big 5 is the Five-Factor Model, where each of the Big 5 factors 

is composed of six facets (Costa & McCrae, 1992). Despite the 

value of broad traits, research suggests that narrow traits provide 

incremental prediction and a more nuanced perspective on 

personality-criteria relationships (Anglim & Grant, 2014; 

Paunonen & Jackson, 2000). This finding has been shown for a 

range of outcomes including compulsive shopping (Otero-López & 

Villardefrancos Pol, 2013), Type D Behavior (Horwood & 

Anglim, 2017; Horwood, Anglim, & Tooley, 2015), subjective 

well-being (Anglim & Grant, 2016), job applicant faking (Anglim, 

Morse, De Vries, MacCann, & Marty, 2017), academic 

performance (Anglim, Bozic, Little, & Lievens, 2018), and values 

(Anglim, Knowles, Dunlop, & Marty, 2017).  

More recently, the six-factor HEXACO model of 

personality has emerged as an influential alternative to the Five 

Factor Model (Lee & Ashton, 2004). The HEXACO model (an 

acronym for honesty-humility, emotionality, eXtraversion, 

agreeableness, conscientiousness, and openness) is composed of 

six broad factors that are each composed of four narrow facets, 

along with an interstitial facet of altruism.  The HEXACO 

framework differs from the Big 5 in two important ways. First, the 

HEXACO factors of emotionality and agreeableness reflect a 

reorganization of the Big 5 factors of neuroticism and 

agreeableness (Ashton, Lee, & de Vries, 2014). Second, the 

HEXACO model introduces a sixth factor, honesty-humility. The 

honest-humility factor measures positive traits such as sincerity, 

fairness, greed-avoidance, and modesty (Lee & Ashton, 2004). 

While it shares some variance with FFM agreeableness, the 

honesty-humility factor is also strongly negatively correlated with 
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the Dark Triad (Lee & Ashton, 2005) and often incrementally 

predicts behaviors with a moral or transgressive quality (e.g., 

Dunlop, Lee, Ashton, Butcher, & Dykstra, 2015; Lee, Ashton, 

Morrison, Cordery, & Dunlop, 2008; Lee, Gizzarone, & Ashton, 

2003). 

1.3. Personality and Smartphone Use 

There is a growing interest in understanding how individual 

differences in general, and personality in particular, predispose 

certain people to engage in problematic smartphone use (Hussain 

et al., 2017; Kim et al., 2016; Roberts et al., 2015; Stachl et al., 

2017; Sween et al., 2017; Takao, 2014; Takao et al., 2009; Toda et 

al., 2016). Despite research showing the importance of personality 

predicting problematic smartphone use, existing research has 

focused almost exclusively on the Big 5 (e.g. Kayiş et al., 2016; 

Roberts et al., 2015). Earlier studies on mobile phones rather than 

smartphones, found that several Big 5 factors predicted mobile 

phone usage. Extraverts typically spent more time using their 

phones overall, whereas those who were more neurotic, less 

agreeable and less conscientious spent more time sending text 

messages (Bianchi & Phillips, 2005; Butt & Phillips, 2008). More 

recently, various studies have implicated specific personality 

factors in the development of problematic smartphone use. For 

example, trait narcissism, neuroticism, and introversion have been 

linked to smartphone addiction (Pearson & Hussain, 2015; Roberts 

et al., 2015).  

Various theories for why personality predicts problematic 

smartphone use have been proposed. One theory is that individuals 

who are high in the traits of extraversion, approval motivation, and 

self-monitoring are more likely to spend excessive amounts of time 

using their smartphones to curate their online social profiles 

(Takao et al., 2009). The regular checking and updating of social 

media sites can lead to habitual use, and eventually excessive and 

problematic use (Hussain et al., 2017). This idea is supported by 

the finding that conscientiousness is negatively related to 

problematic smartphone use, whereby conscientious individuals 

are thought to be more self-disciplined and therefore less likely to 

habitually and frequently access their smartphones (Kayiş et al., 

2016).  Further possible explanations for the relationship between 

personality and smartphone use include neurobiological 

reinforcement via greater behavioral activation system rewards 

upon using a smartphone (Kim et al., 2016), and even the idea that 

excessive smartphone use can ‘create’ some personality traits in 

users (Pearson & Hussain, 2015).  

To date, personality and smartphone research has primarily 

relied on factor-level examinations. While one rigorous study 

examined correlations between objective smartphone use and 
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personality at the factor- and facet-level (Stachl et al., 2017), the 

sample size of 137 was insufficient for a robust facet-level analysis 

(for a discussion of sample size requirements see Anglim & Grant, 

2014). Furthermore, the only two studies that have included 

HEXACO factors were primarily concerned with predicting a 

user’s preferred operating system (i.e. Android or iOS; Shaw et al., 

2016) or the likelihood of using a smartphone whilst driving 

(Sween et al., 2017). In summary, the lack a comprehensive 

mapping of extensive frameworks of personality on problematic 

smartphone use is a major gap in the literature. 

1.4. The Current Study 

Thus, the current study aimed to undertake an exploratory 

examination of the degree to which the Five Factor Model and the 

HEXACO model predict general and problematic smartphone use 

at both the factor and facet level. Various expectations can be 

derived from past research. First, given its links to a wide range of 

problematic behaviors, we expected neuroticism to be related to 

problematic smartphone use. Second, given its role in pursuing 

socially sanctioned goals and other health related behaviors, we 

expected conscientiousness to be associated with less problematic 

smartphone use.  

2. Method 

2.1. Open Practices Statement 

Data, data analysis scripts, supplementary materials, and 

item-level information are provided at https://osf.io/nxv7z/  

2.2. Participants and Procedure 

The sample was drawn from a third-year undergraduate 

class on personality at an Australian university. Data collection 

took place in August 2017. Participants completed two online 

surveys that contained the personality inventories and other 

measures, and received their individual personality profiles in 

return. Given the length of the inventories, the provision of 

personality profiles to participants appeared to increase the 

motivation of participants to complete the questionnaire 

conscientiously. In the first session, participants completed 

demographics (age, gender, whether they used a mobile phone, and 

whether they used a smartphone), the 300-item IPIP personality 

test, the smartphone use measures, and some additional measures 

that were not used for the present study. In the second survey 

(completed on average 29.5 days after the first survey, SD = 9.9 

days), participants completed the HEXACO PI-R personality 

measure.  

The final cleaned sample of smartphone users included 393 

participants (79% female; mean age = 24.4, SD = 7.1, min = 18, 

max = 55). This was based on an initial sample of 496, from which 
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98 were removed due to not having completed all measures. Most 

of the removed cases (n = 90) did not complete the second survey. 

An examination of attrition showed that there was no significant 

difference in proportion female and mean age, Big 5 personality 

scores, and problematic smartphone use between participants who 

did and did not complete the second survey. Of the remaining 398 

participants, five participants indicated that they did not use a 

smartphone, and one of these participants indicated that they did 

not use a mobile phone. These five participants were excluded 

from the final sample. Indicative of the saturation of smartphone 

use, 98.7% of the 398 participants used a smartphone. 

2.3. Materials 

2.3.1. Problematic Smartphone Use 

The 27-item Mobile Phone Problem Use Scale (Bianchi & 

Phillips, 2005) was used to measures problematic smartphone use. 

For the calculation of an overall problematic smartphone use 

variable, we excluded 8 items. Details for these exclusions are 

presented in the preliminary section of the results. In contrast to the 

original scale that used a 10-point scale from 1 = not true at all to 

10 = extremely true, in order to reduce noise related to individual 

differences in response scale anchoring, we adopted a 5-point scale 

where 1= strongly disagree, 2 = disagree, 3 = neither agree nor 

disagree, 4 = agree, and 5 = strongly agree. We also wanted to use 

a response scale where each scale point had intrinsic meaning, 

such that for example, we could assess whether the participant 

believed the statement to be true. We calculated an overall 

problematic use score as the mean of retained items. 

2.3.2. Smartphone Use Scale 

The measure of smartphone use was taken from Van 

Deursen, Bolle, Hegner, and Kommers (2015). This included 6 

items measuring habitual smartphone use, 7 items measuring what 

we label entertainment smartphone use (and which they label 

process use), and 5 items measuring social smartphone use. We felt 

that the label "process use" did not reflect the nature of the items 

which focus on using a smartphone to relax, read news, pass time, 

have a pleasant break, escape real-life, and be entertained. Items 

were rated on a 5-point scale: 1= strongly disagree, 2 = disagree, 3 

= neither agree nor disagree, 4 = agree, and 5 = strongly agree. 

Scale scores were the mean of constituent items. 

2.3.3. Five Factor Model Personality 

The 300 item IPIP-NEO Inventory (Goldberg, 1999; 

Goldberg et al., 2006) was used to measure the Big 5 factors and 

30 facets of the Five Factor Model (Costa & McCrae, 2008). Items 

were rated on a 5-point scale: 1 = very inaccurate, 2 = moderately 

inaccurate, 3 = neither inaccurate nor accurate, 4 = moderately 
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accurate, 5 = very accurate. The IPIP NEO has the advantage that 

it is in the public domain and as such, item level details can be 

provided in open science repositories. Correlations between 

corresponding NEO-PI-R and IPIP NEO scales have been found to 

range from .73 or .94 when corrected for reliability (Goldberg, 

1999).  

2.3.4. HEXACO Personality 

The 200-item version of the HEXACO PI-R (Ashton et al., 

2014; Lee & Ashton, 2016) was used to measure personality 

factors and facets. The measure consists of 6 domain scales and 25 

facet scales. Each domain scale consists of four facet scales, and 

there is one interstitial facet, altruism. Participants responded to 

items on a scale from 1 = strongly disagree to 5 = strongly agree. 

Scale scores were obtained as the mean of items after any 

necessary item reversal.  

2.4. Data Analytic Approach 

Data analysis was split into three sections. First, we assess 

the descriptive features and psychometric properties of the 

problematic and general smartphone use scales. Second, we 

examine bivariate correlations focusing particularly on the 

correlations of factors and facets of personality with smartphone 

use. When presenting facet-level correlations we present both zero-

order correlations (i.e. standard correlations) and residualized 

correlations. The residualized correlations are obtained by 

correlating the criteria with residualized facets, whereby variance 

that overlaps with broad traits is removed from the facet. For 

example, the residualized facet of FFM anxiety is obtained by 

taking the residual of a regression model predicting anxiety from 

the FFM domain scores. The resulting correlation is equivalent to 

the semi-partial correlation between facets and outcomes where 

facets are adjusted for overlap with corresponding domains (for 

discussion, see Anglim & Grant, 2014, 2016; Lee & Ashton, 

2006). In general, given the large number of facets, an alpha of 

.001 was used to flag significant facet-level correlations. Third, a 

series of regression models are presented that compare the 

prediction of the four smartphone use variables (i.e., problematic, 

habitual, entertainment, and social) using different sets of 

personality predictors. Finally, a set of analyses examined the 

prediction of problematic use from a combination of smartphone 

use and personality. Overall prediction was assessed using the 

adjusted multiple correlation (i.e., the square root of adjusted r-

squared). Using the adjustment provides for an unbiased estimate 

of the population relationship. This is particularly important when 

comparing models with different numbers of predictors (for 

discussion, see Anglim & Grant, 2014, 2016). 
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3. Results 

3.1. Preliminaries 

3.1.1. Problematic Smartphone Use 

Table 1 presents the items measuring problematic 

smartphone use including item means, the percentage of 

participants who agreed or strongly agreed with the item and the 

correlation of the item with the final refined total score. In general, 

the percentage agreement with the items helps to convey the extent 

of problematic smartphone use. For example, 33% of participants 

reported feeling anxious when they have not checked phone 

messages, 34% reported losing sleep due to time spent on their 

phone, 40% reported feeling lost without their phone, and 31% 

reported decreased productivity as a direct result of time spent on 

their smartphone. Thus, overall, many participants indicated 

concerns about excessive use interfering with aspects of daily 

functioning. 

Several items from the original scale were dropped due to 

the changing nature of smartphone use. Changes in cultural norms, 

such as increases in the saturation of smartphone ownership, 

changes to service provider billing practices, and changes to phone 

user interfaces were considered. Thus, we excluded items that did 

not intrinsically measure problematic smartphone use. For 

example, item 4 was simply an observation that other people own 

phones, and items 25 and 26 relate more to perceptions of other 

people. Item 11 pertains to making phone calls when feeling 

isolated. While feeling isolated may be problematic, this is not a 

symptom of mobile phone use, and using a mobile phone to chat or 

connect with others may be an adaptive way of dealing with 

feelings of isolation. In contrast, although arguments could be 

made both ways, item 2 ("I have used my mobile phone to make 

myself feel better when I was down"), while similar in nature to 

item 11, was not removed. Inclusion of Item 2 was partly based on 

the high item-total correlation (.57), compared to .37 for item 11. 

In addition, item 2 is also likely to reflect a broader array of phone 

usage strategies including the more habitual and compulsive usage 

that is more representative of problematic usage. Other excluded 

items addressed secondary considerations (i.e., item 7 on billing 

issues, or item 25 on inconsiderate or disorganized use) or issues 

unrelated to the core phenomena (i.e., item 19 on aches and pains 

associated with mobile use, and item 15 about dreaming about 

mobile phone use). In addition, some excluded items had very high 

or low endorsement, and all but one had lower item-total 

correlations than most retained items (i.e., typically around .30 

compared to the .60 range of retained items).  
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Table 1 

Descriptive Statistics for Problematic Mobile Phone Use 

 
Item Text M SD % Agree Item-total r 

Retained Items 

    1. I can never spend enough time on my mobile phone. 2.22 1.15 19 .55 

2. I have used my mobile phone to make myself feel better when I was feeling 

down. 

3.36 1.19 60 .57 

3. I find myself occupied on my mobile phone when I should be doing other 

things, and it causes problems 

3.35 1.20 54 .71 

5. I have tried to hide from others how much time I spend on my mobile phone 1.83 1.05 12 .62 

6. I lose sleep due to the time I spend on my mobile phone.  2.56 1.40 34 .64 

8. When out of range for some time, I become preoccupied with the thought of 

missing a call 

1.92 1.12 15 .57 

9. Sometimes, when I am on the mobile phone and I am doing other things, I get 

carried away with the conversation and I don't pay attention to what I am 

doing 

2.79 1.22 40 .59 

10. The time I spend on the mobile phone has increased over the last 12 months. 2.65 1.23 28 .55 

12. I have attempted to spend less time on my mobile phone but am unable to.  2.28 1.05 15 .65 

13. I find it difficult to switch off my mobile phone 2.60 1.29 31 .67 

14. I feel anxious if I have not checked for messages or switched on my mobile 

phone for some time 

2.61 1.26 33 .66 

16. My friends and family complain about my use of the mobile phone 1.74 1.00 9 .54 

18. My productivity has decreased as a direct result of the time I spend on the 

mobile phone 

2.61 1.26 31 .70 

20. I find myself engaged on the mobile phone for longer periods of time than 

intended 

3.39 1.25 65 .69 

21. There are times when I would rather use the mobile phone than deal with 

other more pressing issues 

3.18 1.30 58 .62 

22. I am often late for appointments because I'm engaged on the mobile phone 

when I shouldn't be 

1.52 0.84 6 .59 

23. I become irritable if I have to switch off my mobile phone for meetings, 

dinner engagements, or at the movies 

1.52 0.84 5 .57 

24. I have been told that I spend too much time on my mobile phone 2.00 1.12 17 .65 

27. I feel lost without my mobile phone 2.83 1.28 40 .63 

Excluded Items     

4. All my friends own a mobile phone 4.86 0.44 99 -.03 

7. I have received mobile phone bills I could not afford to pay.  1.57 1.03 11 .36 

11. I have used my mobile phone to talk to others when I was feeling isolated 3.77 1.15 77 .34 

15. I have frequent dreams about the mobile phone 1.18 0.48 1 .37 

17. If I don't have a mobile phone, my friends would find it hard to get in touch 

with me.  

3.79 1.12 75 .29 

19. I have aches and pains that are associated with my mobile phone use 1.62 0.92 8 .51 

25. More than once I have been in trouble because my mobile phone has gone off 

during a meeting, lecture, or in a theatre.  

1.39 0.69 3 .38 

26. My friends don't like it when my mobile phone is switched off 2.36 1.09 18 .28 

Note. Response options ranged from 1 = strongly disagree 

to 5 = strongly agree. The percentage indicating agree or strongly 

agree was calculated. Item total correlation corresponds to the 

correlation with the overall measure of problematic phone use 

(excluded items were not used in calculating this scale). Item 

numbers correspond to those set out in Bianchi and Phillips (2005). 
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In general, we adopted a one factor model for problematic 

smartphone use. The percentage of variance explained by the first 

six principal components in the 19 retained items was 38.7, 7.7, 

6.9, 5.0, 4.6, and 4.3. Thus, the first component was approximately 

five times larger than the second component. Because the scree 

plot provided slight evidence for three factors, we did inspect the 

factor loadings of a 3 factor solution using maximum likelihood 

extraction and promax rotation. The first factor tended to reflect 

compulsive use and negative consequence on sleep and 

productivity, the second factor tended to relate to anxiety when 

away from the phone, and the third factor had only two highly 

loading items concerned with friends complaining about 

smartphone use. In general, all three factors were highly correlated 

and seemed to reflect a common underlying dimension of 

problematic use. The lack of clear or compelling subscales justified 

our focus on a single problematic smartphone use scale.  

3.1.2. General Smartphone Use 

Descriptive statistics and factor loadings for smartphone 

use items are shown in Table 2. A maximum likelihood factor 

analysis with promax rotation showed that items loaded cleanly on 

the three theorized factors with no cross loadings above .30. With 

the exception of the escapism item, all items had relatively high 

levels of endorsement. For some items, it seems that the agreement 

is reaching a level where the use is a fundamental characteristic of 

owning a smartphone, in a society where smartphone use is nearly 

ubiquitous. 
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Table 2 

Descriptive Statistics and Factor Loadings for Smartphone Use 

Scale 
Item M SD % 

Agree 

I II II 

Habitual Use       

   1. Smartphone use is part of my daily routines 4.39 0.68 95 .59 .04 .07 

   2. Checking my smartphone is becoming a habit 4.21 0.93 89 .92 .03 -.07 

   3. I use my smartphone automatically 4.16 0.91 86 .91 .01 -.06 

   4. It's a habit to use my smartphone 4.13 0.97 85 .97 .01 -.11 

   5. My smartphone is a part of my life 4.11 0.86 86 .57 .04 .10 

   6. When I need to complete a certain task then the use of my 

smartphone is an obvious choice 

3.73 1.06 70 .42 .13 .07 

Entertainment Use       

   7. I use my smartphone in order to escape from real-life 2.54 1.21 27 .11 .55 -.10 

   8. I use my smartphone in order to relax 3.49 1.14 66 -.09 .77 -.06 

   9. I use my smartphone because it is entertaining.  4.04 0.86 87 .02 .75 .06 

   10. I use my smartphone because it informs me for things that 

happen in everyday life 

3.95 0.98 83 .14 .31 .15 

   11. I use my smartphone in order to stay up to date of the latest 

news 

3.87 1.06 78 -.06 .46 .27 

   12. I use my smartphone because it helps me passing time 3.83 1.07 75 .05 .68 .03 

   13. I use my smartphone because it's a pleasant break from my 

routines  

3.61 1.07 69 .03 .67 -.01 

Social Use       
   14. I use my smartphone to interact with people  4.37 0.76 94 -.14 .04 .90 

   15. I use my smartphone to maintain relationships 4.07 0.97 82 -.14 .16 .72 

   16. I use my smartphone to call other people  4.13 1.00 85 .15 -.25 .45 

   17. I use my smartphone to text message others 4.53 0.62 97 .12 -.23 .65 

   18. I use my smartphone to contact people through social media  4.30 1.02 91 -.08 .13 .65 

Note. Response options ranged from 1 = strongly disagree to 5 = 

strongly agree. The percentage indicating agree or strongly agree 

was calculated. Factor loadings (Promax rotation) are shown in 

columns I, II, and II. Absolute factor loadings above .30 are 

bolded. 

3.1.3. Reliability Analysis 

Mean Cronbach's alpha for personality variables was .81 

(range: .71 to .90) for the 30 FFM facets, .93 (range: .89 to .96) for 

the Big 5 FFM domains, .82 (range: .71 to .88) for the 25 

HEXACO facets, and .89 (range: .80 to .94) for the 6 HEXACO 

domains. Cronbach’s alpha for smartphone use variables was .91 

for problematic use, .89 for habitual use, .83 for entertainment use, 

and .76 for social use. Alphas for each scale are presented in an 

online supplement. 

3.2. Correlations 

Table 3 presents the correlation between the outcome 

measures along with descriptive statistics (a complete correlation 

matrix of FFM facets, FFM domains, HEXACO facets, HEXACO 

domains, smartphone variables, and demographics, is available in 

an online supplement). Consistent with the emerging ubiquity of 
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smartphones, the means for the three smartphone use scales were 

about a third of a standard deviation larger than the sample of 

Dutch adults in Van Deursen et al. (2015). The three measures of 

general smartphone use—habitual, social, and entertainment—

were strongly intercorrelated. Correlations with problematic 

smartphone use were larger for habitual use (r = .53) and 

entertainment use (r = .60) than for social use (r = .27). Small 

correlations were observed with gender and age, whereby females 

and younger adults reported slightly more problematic and general 

use. Partial correlations controlling for age and gender are reported 

in the online supplement. 

Table 3 

Descriptive Statistics and Intercorrelations for Smartphone Use 

and Demographics 

 

Variable M SD 1 2 3 4 5 

1. Problematic Use 2.47 0.72 

     2. Habitual Use 4.12 0.73 .53 

    3. Entertainment Use 3.62 0.74 .60 .60 

   4. Social Use 4.28 0.63 .27 .45 .40 

  5. Female  0.79 0.41 .14 .13 .16 .12 

 6. Age 24.42 7.14 -.22 -.24 -.25 -.16 .05 

Note. Female (Male = 0; Female = 1). Absolute correlations equal 

to or larger than .12, .13, and .17 are statistically significant at .05, 

.01, and .001 respectively. 

 

Table 4 presents the correlations of the broad Big 5 and 

HEXACO traits with smartphone use. Problematic smartphone use 

correlated most with Big 5 neuroticism (+) and conscientiousness 

(-). That said, small negative correlations were observed for Big 5 

agreeableness and openness. In general, correlates with HEXACO 

traits showed some similarities, although correlations with 

emotionality (+) and conscientiousness (-) were somewhat smaller, 

and the correlations with openness (-) and, to a lesser extent, 

agreeableness (-) were somewhat larger. Honesty-humility showed 

a notable negative correlation with problematic use. Correlations 

with the general use scales showed distinct patterns. In particular, 

social smartphone use showed clear and substantial correlations 

with extraversion. In contrast, personality correlates with habitual 

and entertainment use largely mirrored the pattern of correlations 

observed for problematic use, albeit correlations tended to be 

smaller. 



HEXACO SMARTPHONE  

 

14 

Table 4 

Correlations for HEXACO and Five Factor Model Broad Traits 

with Smartphone Use 

Trait 

Problematic 

Use 

Habitual 

Use 

Entertainment 

Use 

Social 

Use 

FFM Neuroticism .41 .22 .37 .05 

FFM Extraversion .00 .16 -.04 .37 

FFM Agreeableness -.18 -.10 -.09 .05 

FFM Conscientiousness -.38 -.14 -.21 -.06 

FFM Openness -.15 .05 -.12 .07 

     HEXACO Honesty-Humility -.28 -.27 -.22 -.13 

HEXACO Emotionality .33 .27 .31 .17 

HEXACO Extraversion -.11 .06 -.10 .27 

HEXACO Agreeableness -.21 -.12 -.21 .03 

HEXACO Conscientiousness -.27 -.11 -.16 -.03 

HEXACO Openness -.24 -.12 -.20 -.11 

Note. Absolute correlations greater than or equal to .20 are bolded. 

Absolute correlations equal to or larger than .12, .13, and .17 are 

statistically significant at .05, .01, and .001 respectively. FFM = 

Five Factor Model. 

 

Table 5 presents the facet-level correlations for the Five 

Factor Model facets. Zero-order correlations highlight at a 

descriptive-level which aspects of a broad trait are driving the 

domain-level correlations. For example, straightforwardness 

appears to show more prominent correlations with problematic use 

than other facets of agreeableness. Similarly, the facet of 

impulsiveness was the facet of neuroticism with the strongest 

correlation with problematic use. In the context of openness, the 

facets of actions, and especially ideas, showed notable negative 

correlations. Nonetheless, when residualized correlations were 

examined, only one facet-criteria combination was significant at 

.001, suggesting that effect sizes related to incremental prediction 

by facets are likely to be small. 
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Table 5 

Zero-order and Residualized Correlations between Five Factor 

Model Personality Facets and Smartphone Use 
  Zero-order correlations   Residualized Correlations 

  PU HU EU SU 

 

PU HU EU SU 

N1. Anxiety .36 .21 .35 .06 

 

.06 .00 .06 -.05 

N2. Angry hostility .30 .18 .28 .05 

 

-.11 -.10 -.07 -.06 

N3. Depression .27 .09 .25 -.02 

 

-.13 -.12 -.08 .00 

N4. Self-consciousness .23 .07 .20 -.12 

 

.11 .11 .01 .04 

N5. Impulsiveness .41 .32 .35 .21 

 

.06 .11 .09 .07 

N6. Vulnerability .38 .20 .33 .06 

 

.03 .00 .01 -.02 

E1. Warmth -.04 .09 -.08 .30 

 

.04 .02 .00 .01 

E2. Gregariousness .09 .13 .01 .35 

 

-.01 -.09 -.03 .00 

E3. Assertiveness -.05 .11 -.05 .24 

 

.01 -.02 .03 -.02 

E4. Activity -.12 .08 -.12 .11 

 

-.03 .02 -.11 -.06 

E5. Excitement seeking .15 .22 .10 .30 

 

.00 .04 .06 .01 

E6. Positive emotions -.05 .10 -.04 .30 

 

.00 .02 .04 .06 

O1. Fantasy .05 .07 .05 .09 

 

.11 .02 .12 .10 

O2. Aesthetics -.09 .06 -.06 .09 

 

-.01 .01 -.01 .00 

O3. Feelings .10 .22 .15 .16 

 

.03 .10 .07 .01 

O4. Actions -.18 -.04 -.21 .04 

 

-.03 -.05 -.08 -.08 

O5. Ideas -.31 -.12 -.24 -.08 

 

-.06 -.09 -.06 -.06 

O6. Values -.11 -.01 -.12 -.04 

 

-.05 .01 -.05 .00 

A1. Trust -.08 .03 -.08 .19 

 

.07 .10 .04 .07 

A2. Straightforwardness -.29 -.23 -.11 -.08 

 

-.16 -.17 -.05 -.07 

A3. Altruism -.10 .05 -.04 .23 

 

.07 .08 .07 .09 

A4. Compliance -.14 -.10 -.13 -.02 

 

.08 .04 -.02 -.04 

A5. Modesty -.05 -.14 -.02 -.14 

 

-.10 -.08 -.11 -.03 

A6. Tender-mindedness -.07 -.01 .02 .06 

 

.05 .02 .09 .00 

C1. Competence -.34 -.06 -.21 .02 

 

.00 .08 .05 -.01 

C2. Order -.15 -.05 -.02 -.08 

 

.03 .04 .04 .00 

C3. Dutifulness -.35 -.15 -.20 -.06 

 

-.09 -.04 -.07 -.07 

C4. Achievement striving -.23 -.02 -.15 .07 

 

.07 .05 -.02 .04 

C5. Self-discipline -.33 -.14 -.19 -.02 

 

-.02 -.05 .00 .02 

C6. Deliberation -.32 -.23 -.18 -.18 

 

-.01 -.06 -.01 -.01 

Note. Absolute correlations greater than or equal to .17 are bolded. 

Absolute correlations equal to or larger than .12, .13, and .17 are 

statistically significant at .05, .01, and .001 respectively. PU = 

problematic smartphone use, HU = habitual smartphone use, EU = 

entertainment smartphone use, SU = social smartphone use. 

 

Table 6 presents facet-level correlations for the HEXACO 

model. As with the Five Factor Model, there was limited evidence 

for strong incremental facet-level correlations, over and above 

domain level predictors, but the zero-order correlations helped to 

explain domain-level correlations. For example, the facet of 

sentimentality appeared less related to problematic use compared 

to anxiety and dependence. Aesthetic appreciation and 

inquisitiveness had more prominent correlations with problematic 

use than the other facets of openness. 
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Table 6  

Zero-order and Residualized Correlations between HEXACO 

Personality Facets and Smartphone Use 
  Zero-order correlations   Residualized Correlations 

  PU HU EU SU   PU HU EU SU 

H1: Sincerity   -.25 -.26 -.21 -.13 

 

.08 -.01 .06 -.01 

H2: Fairness   -.21 -.17 -.15 -.04 

 

-.02 -.04 -.02 .00 

H3: Greed-Avoidance   -.20 -.23 -.21 -.18 

 

.02 -.02 -.06 -.06 

H4: Modesty   -.19 -.14 -.10 -.05 

 

-.07 .07 .03 .08 

E1: Fearfulness   .19 .08 .18 -.09 

 

-.06 -.11 -.05 -.18 

E2: Anxiety   .26 .20 .26 .08 

 

-.01 .03 .01 .06 

E3: Dependence   .32 .27 .26 .27 

 

.07 .04 .03 .07 

E4: Sentimentality   .14 .20 .16 .23 

 

-.01 .05 .02 .07 

X1: Social Self-Esteem   -.18 .00 -.14 .16 

 

-.05 .01 -.01 -.06 

X2: Social Boldness   -.08 .04 -.08 .19 

 

.01 -.02 .00 -.04 

X3: Sociability   .03 .13 .02 .30 

 

.03 .01 .04 .04 

X4: Liveliness   -.14 .02 -.14 .24 

 

.01 .01 -.03 .06 

A1: Forgiveness   -.11 -.03 -.17 .08 

 

.04 .06 -.04 .03 

A2: Gentleness   -.17 -.15 -.15 .03 

 

-.03 -.10 -.01 .00 

A3: Flexibility   -.12 -.07 -.08 .04 

 

.02 .04 .10 .03 

A4: Patience   -.24 -.14 -.23 -.04 

 

-.03 .00 -.04 -.06 

C1: Organization   -.17 -.03 -.03 .03 

 

.02 .08 .12 .10 

C2: Diligence   -.23 -.07 -.15 .00 

 

.01 .00 -.01 -.04 

C3: Perfectionism   -.08 -.01 -.09 .00 

 

.10 .05 -.04 .05 

C4: Prudence   -.33 -.24 -.24 -.15 
 

-.13 -.14 -.10 -.13 
O1: Aesthetic Appreciation   -.21 -.10 -.16 -.07 

 

-.02 .00 .01 .06 

O2: Inquisitiveness   -.28 -.17 -.21 -.17 

 

-.08 -.08 -.03 -.11 

O3: Creativity   -.11 -.06 -.13 -.01 

 

.10 .01 .04 .07 

O4: Unconventionality   -.13 -.03 -.14 -.10 

 

.02 .08 -.01 -.01 

I: Altruism -.01 .06 .02 .08   .08 .12 .09 .03 

Note. Absolute correlations greater than or equal to .17 are bolded. 

Absolute correlations equal to or larger than .12, .13, and .17 are 

statistically significant at .05, .01, and .001 respectively. PU = 

problematic smartphone use, HU = habitual smartphone use, EU = 

entertainment smartphone use, SU = social smartphone use. 

 

3.3. Regression Models 

A series of regression models were run to estimate the 

ability of various sets of personality traits to predict smartphone 

use (i.e. problematic, habitual, entertainment, social) from 

personality. Predictive validity was indexed using the adjusted 

multiple correlation. The adjustment means that it is an unbiased 

estimate of the corresponding population parameter, and thus 

provides a fair basis for comparing models with different numbers 

of predictors (for discussion, see Anglim & Grant, 2014). Using 

adjusted multiple correlation (i.e., taking the square root of 

adjusted r-squared) allows direct comparison with the zero-order 

correlations. The main regression models were based on the 

following predictor sets: (a) the 5 FFM domains, (b) the 30 FFM 

facets, (c) the 6 HEXACO domains, and (d) the 25 HEXACO 
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facets. This enabled an assessment of whether facets provided 

incremental prediction over domains within both HEXACO and 

FFM frameworks, and whether HEXACO and FFM differed in 

predictive validity at domain and facet-levels. Finally, various 

composite models were estimated. In particular, honesty-humility 

was added to the Big 5 from the FFM to see whether honesty-

humility improved prediction over and above the Big 5 alone. 

Then, composite models with (a) the 11 domains, and (b) the 55 

facets of both models were estimated. These composite models 

assess whether HEXACO and FFM yield improved prediction over 

and above using only one personality framework. 

Table 7 presents the adjusted multiple correlations for all of 

these models. Regression coefficients are presented in an online 

supplement. Consistent with problematic use being well predicted 

by a combination of high neuroticism and low conscientiousness, 

including all Big 5 domains resulted in a large adjusted multiple 

correlation (.53). Prediction by the six HEXACO domains was 

similar (.49). In general, the incremental prediction by facets over 

factors for both HEXACO and FFM models was fairly modest, 

whereby the increase was less than 10%. Including both HEXACO 

and FFM domains significantly increased prediction of 

problematic use (p <.001). Adding honesty-humility to the Big 5 

led to a small but significant increase in prediction (p = .01).  

Table 7 

Adjusted Multiple Correlations for Regression Models Predicting 

Smartphone Use from Different Sets of Personality Predictors  

Predictors k 

Problematic 

Use 

Habitual 

Use 

Entertainment 

Use 

Social 

Use 

Single Models      

   FFM Domains 5 .53 .38 .41 .45 

   FFM Facets 30 .57 .44 .44 .44 

   HEXACO Domains 6 .49 .40 .41 .39 

   HEXACO Facets 25 .51 .43 .41 .44 

Composite Models      

   FFM Domains + Honesty-Humility 6 .54 .41 .43 .45 

   HEXACO + FFM Domains 11 .56 .44 .45 .47 

   HEXACO + FFM Facets 55 .58 .45 .44 .47 

Note. k = number of predictors. FFM = Five Factor Model. 

 

We also estimated a series of regression models predicting 

problematic use from the three general use scales and personality. 

The standardized betas using just general use were .28 for habitual, 

.45 for entertainment, and -.03 for social (adjusted multiple r = 

.64). When these general use factors were included in addition to 
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age and gender, age and gender were no longer significant 

predictors of problematic use (adjusted multiple r = .64). A model 

with general use and the Big 5 showed that personality provided 

significant (p < .001) incremental prediction over and above 

general use with standardized betas of .25 for habitual, .35 for 

entertainment, -.05 for social, .20 for neuroticism, .16 for 

extraversion, -.10 for openness, -.03 for agreeableness and -.19 for 

conscientiousness (adjusted multiple r = .70). ). Similarly, a model 

with general use and the 6 HEXACO factors also showed that 

personality provided significant (p < .001) incremental prediction 

over and above general use with standardized betas of .24 for 

habitual, .37 for entertainment, -.03 for social, -.12 for honesty-

humility, .14 for emotionality, -.03 for extraversion, .02 for 

agreeableness, -.12 for conscientiousness, and -.08 for openness 

(adjusted multiple r = .68). 

4. Discussion 

The present study aimed to address a gap in the 

personality–smartphone literature by mapping personality factors 

and facets of two major personality frameworks (i.e., Five Factor 

Model and HEXACO) onto general and problematic smartphone 

use. Overall, the data showed relatively high levels of problematic 

smartphone use and very high levels of general use. Within the two 

personality frameworks under consideration, the FFM domains of 

neuroticism (+) and conscientiousness (-) had the strongest 

association with problematic smartphone use. Within the 

HEXACO framework, emotionality (+) had the strongest 

association with problematic smartphone use. The honesty-

humility (-) domain had a moderate relationship with problematic 

smartphone use, as did agreeableness (-), conscientiousness (-), 

and openness (-).  Interestingly, the extraversion domain in both 

models showed a negligible relationship with problematic 

smartphone use. In terms of general use, specific factors in both 

personality models had moderate correlations with general use. For 

example, extraversion (+) was moderately correlated with social 

use in both models. Neuroticism (FFM) and emotionality 

(HEXACO) were moderately associated with entertainment use, 

while habitual use was associated most strongly with the traits of 

honesty-humility (-) and emotionality (+), followed by neuroticism 

(+).  The addition of the facets in a regression model provided 

modest additional incremental prediction suggesting that the broad 

traits of neuroticism and conscientiousness do a reasonable job of 

capturing the disposition to engage in problematic smartphone use. 

Nonetheless, facet-level correlations provided a more nuanced 

understanding of which aspects of the broad traits were most 

relevant to predicting problematic smartphone use. 
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4.1. Personality and Smartphone Use 

Consistent with the emerging ubiquity of smartphones, the 

overall reported use of smartphones in all three categories (social, 

entertainment, and habitual) was very high. Social use was the 

most heavily endorsed type of use, however only slightly more 

than habitual use. In terms of specific personality factors, there 

were some traits that were associated with different types of 

general use more than others. For example, within the FFM, 

neuroticism demonstrated the strongest association with both 

habitual and entertainment use, while extraversion was most 

strongly associated with social use. The HEXACO model 

approximated the same pattern as the FFM, however the 

differential patterns were not as clear.  

Neuroticism demonstrated the strongest relationship to 

problematic smartphone use in the present study. High neuroticism 

coupled with low self-esteem has been proposed as one ‘pathway’ 

to problematic smartphone use (Billieux, 2012). The theory is that 

individuals high in neuroticism tend to rely on their smartphones to 

obtain social and emotional reassurance from relationships (Kim, 

Seo, & David, 2015). The need for frequent reassurance is thought 

to be based on the tendency of neurotic individuals to engage in 

maladaptive cognitions about the self or have insecure attachment 

styles (Billieux, 2012). In contrast however, Bianchi and Phillips 

(2005) found no relationship between neuroticism and problematic 

smartphone use. The explanation proposed by Bianchi and Phillips 

(2005) was that neuroticism is characterised by anxiety and 

moodiness, as well as a tendency to be overly emotional and highly 

reactive to stimuli. The loud, bright, and potentially irritating 

functions of a mobile phone may make it a stress-inducing device 

for highly neurotic individuals. However, given the highly 

customisable nature of smartphones in 2017, devices can be set up 

to have low-arousal features (e.g. silent mode, low screen 

illumination etc.) which may mean the effect proposed by Bianchi 

and Phillips (2005) no longer restricts the way that neurotic 

individuals engage with their devices.   

Conscientiousness in both models also appears to be 

important in understanding the relationship between personality 

and problematic smartphone use. The negative relationship could 

be explained by the characteristics of conscientiousness (e.g. 

dutifulness, self-discipline, and deliberation) having a protective 

effect on users, insofar as high conscientiousness may reduce a 

person’s tendency to habitually or mindlessly check their 

smartphone. Conscientious people are characterised by a 

willingness to delay short-term gratification in order to achieve 

socially sanctioned goals such as achieving in work and education, 

delivering on interpersonal commitments, and engaging in a 
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healthy lifestyle. Many of the problematic forms of smartphone use 

are characterised by short-term and illusory benefits, such as the 

notifications and recognition obtained on social media, or the 

constant stream of light entertainment and news.  

Interestingly, the present study found that extraversion in 

both models was relatively uncorrelated with problematic 

smartphone use. This differs from some earlier studies where 

extraversion was associated with problematic use (Bianchi & 

Phillips, 2005; Billieux, 2012; Takao, 2014). Past studies have 

proposed that the highly social nature of extraverts may lead them 

to engage in excessive use of social media platforms that may then 

lead to habitual and problematic use. It may be that this 

relationship is changing as the evolution of mobile phones changes 

from a simple voice and text communications device to the 

internet-enabled mini-computer that is modern-day smartphones. 

Results of the current study showed that extraversion was related 

to social smartphone usage, however habitual and entertainment 

use were more related to problematic use. It may be that while 

extraverts are more inclined to engage in online social behaviours, 

their positive personality may mitigate the potential for social 

smartphone use to become worrisome or obsessive.  

The HEXACO model showed similarities and differences 

with the Five Factor model. Overall, the prediction of problematic 

use at the level of broad traits was very similar (adjusted multiple r 

of .53 for FFM and .49 for HEXACO). In general, the pattern of 

correlations was fairly similar, although emotionality and 

conscientiousness were important predictors in the HEXACO 

model, they did not stand out as much as neuroticism and 

conscientiousness did in the FFM. In general, while emotionality is 

most similar to neuroticism, it does draw on some broader 

concepts. In particular, sentimentality (e.g., crying in sad movies, 

empathizing when friends are sad) moves the broad trait of 

emotionality a little away from the core of negative affect captured 

in FFM neuroticism.  

Results also showed that honesty-humility had moderate 

negative correlation with problematic use. Although the correlation 

was not as large as often seen when predicting criteria related to 

deception and immoral behavior, it may be that people who are 

greedy, immodest, and insincere—characteristics of low honesty-

humility— also place excessive value on some of the short-term 

rewards provided by obsessive smartphone and social media use. 

Past research has also shown links between honesty-humility and 

self-control (De Vries & Van Gelder, 2013). A low honesty-

humility individual may also find that manipulation of others via 

direct message or pointed social media posts is less confronting 
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than face-to-face communication, thereby increasing the likelihood 

of smartphone use or misuse.  

In general, narrow personality traits provided additional 

insight into the nature of dispositional tendencies leading to 

problematic smartphone use. Impulsiveness (+), vulnerability (+), 

prudence (-), and dependence (+) were the facets that demonstrated 

the strongest correlations with problematic smartphone use. On 

face value, being more impulsive, more vulnerable, and more 

dependent are traits that could easily be attributed to a tendency to 

develop problematic smartphone use. Prudence is a 

conscientiousness facet in the HEXACO model that refers to a 

tendency to deliberate carefully, limit impulses, and be cautious 

when considering consequences to actions. These characteristics 

also have good face validity in terms of understanding their role in 

predicting problematic smartphone use. A number of other facets 

had clear face-value relationships with problematic smartphone use 

(e.g. anxiety (+), competence (-), self-discipline (-), and 

inquisitiveness (-), Tables 5 & 6). Although the Big 5 are an 

adequate set of predictors, the addition of the facets allows for a 

more fine-grained analysis of the specific personality 

characteristics that seem to be important in understanding 

problematic smartphone use.  

Interestingly, while we found that females and younger 

adults were somewhat more likely to report problematic 

smartphone usage, personality was a stronger predictor of 

problematic smartphone use than these demographic variables. It is 

interesting to contrast this finding with Kim, Briley and Ocepek 

(2015) who found that demographic characteristics were better 

predictors of smartphone use than personality. While their large 

representative sample offers an excellent representation of the 

population from which it was drawn, there are several key 

differences between their study and the present study. First, they 

used the Ten Item Personality Inventory (TIPI, Gosling, Rentfrow, 

& Swann, 2003). The use of only two-items per Big 5 factor leads 

to substantially reduced reliability and validity relative to long-

form measures of personality, such as the IPIP NEO or HEXACO 

Personality Inventory. This in turn substantially attenuates 

correlations between personality and criteria such as smartphone 

usage. Second, Kim et al (2015) investigated demographic and 

personality correlates with the use of smartphone functions (e.g. 

social networking, listening to music), not problematic smartphone 

use. It seems likely that personality traits like conscientiousness 

and neuroticism will be more relevant to excessive, compulsive, 

and maladaptive use than binary indicators of usage of a particular 

smartphone application. Finally, in Kim et al’s (2015) study only 

43.8% of participants used smartphones, whereas in our study 
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98.7% of participants used smartphones. In the three or more years 

since Kim et al (2015) collected usage data, smartphone uptake 

and ownership has increased substantially. Thus, in many 

countries, almost all mobile phones are smartphones, and 

demographic factors initially related to early adoption may be 

disappearing. As the functionality and addictive potential of 

smartphones increases and ownership reaches saturation point, the 

influence of demographic factors on problematic smartphone usage 

may become more nuanced. 

4.2. Limitations 

Several limitations should be noted. First, the participants 

were a convenience sample of university students who were more 

likely to be female and tended to be younger than the general 

population. We performed supplementary analyses examining the 

interaction effects of age or gender with personality (i.e., the 6 

HEXACO and 5 FFM domains) on problematic smartphone use 

and found no significant interactions at the .01 level. Nonetheless, 

smartphone usage is a culturally and technologically bounded 

phenomena that varies across social groups and countries and 

changes over time. Thus, future studies could seek to replicate and 

extend this work by examining relationships between personality 

and problematic smartphone usage in different target populations. 

Second, while the IPIP NEO and smartphone scales were 

administered in the same session, the HEXACO personality 

inventory was administered a few weeks later. The delay was 

intended to reduce participant fatigue. While personality traits are 

highly stable over time, the delay may also lead to slightly reduced 

correlations with the second inventory compared to what would be 

obtained were both personality and outcome measures 

administered in the same session. Similarly, HEXACO correlations 

may also have been slightly more attenuated due to reliability 

because the HEXACO measure used 200 items (8 per facet, 32 per 

domain) whereas the IPIP used 300 items (10 per facet, 60 per 

domain). 

Third, the study relied on self-reported use. One way to 

mitigate this effect would be to collect usage data from the device 

itself (e.g., Shin & Dey, 2013; Stachl et al., 2017). A second 

approach could be to obtain both self and other-ratings, in order to 

determine whether an individual’s perceptions of their use mirrors 

the perceptions of a close other.  

Finally, the study highlights the need for measures and 

definitions of problematic smartphone use to be updated over time. 

In particular, endorsement of some smartphone usage items 

appears to be so ubiquitous that they are no longer measuring 

individual differences.  For example, 97% of participants “[use 

their] smartphone to text message others" and 95% report 
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"smartphone use [being] part of [their] daily routines". Given that 

smartphones have partially filled the role of technologies such as 

landline telephones, postal mail, computers, banks, and 

supermarkets, it is perhaps not surprising that many people access 

their smartphones daily. They may be doing many of the same 

daily activities of five or ten years ago, just from a single mobile 

device rather than from multiple fixed-location resources. Perhaps 

a more pragmatic measure of smartphone use would begin by 

assuming that smartphones are a part of most people’s daily 

routines, and instead measure time spent on the smartphone each 

day, rather than simply whether or not a person uses their 

smartphone on a daily basis. In a similar sense, the norms 

regarding what is adaptive smartphone use and what is excessive 

or inappropriate are changing. 

4.3. Conclusion 

The current study aimed to provide the most 

comprehensive mapping of personality to problematic smartphone 

use to date. We used two comprehensive and long-form measures 

of personality to provide valid and reliable measurement of broad 

and narrow traits based on two major hierarchical frameworks of 

personality. This was combined with a sample size sufficiently 

large enough to enable the subtle examination of facet-level 

correlates. In general, smartphones are both useful and addictive 

devices, and are likely to become more so as functionality 

increases and social norms adapt to their increased integration into 

daily life. Recognising the traits and characteristics of individuals 

who may be more prone to developing problematic smartphone use 

is a step in the direction of understanding the mechanisms that 

underlie this behaviour.  
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