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ABSTRACT

Mobile phone use is banned or illegal under certain circumstances and in some jurisdictions.
Nevertheless, some people still use their mobile phones despite recognized safety concerns,
legislation, and informal bans. Drawing potential predictors from the addiction literature,
this study sought to predict usage and, specifically, problematic mobile phone use from ex-
traversion, self-esteem, neuroticism, gender, and age. To measure problem use, the Mobile
Phone Problem Use Scale was devised and validated as a reliable self-report instrument,
against the Addiction Potential Scale and overall mobile phone usage levels. Problem use
was a function of age, extraversion, and low self-esteem, but not neuroticism. As extraverts
are more likely to take risks, and young drivers feature prominently in automobile accidents,
this study supports community concerns about mobile phone use, and identifies groups that
should be targeted in any intervention campaigns.
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INTRODUCTION

DESPITE THE PHENOMENAL uptake of mobile
phone technology since its introduction in

19831,2 and the potential advantages conferred,3,4

mobile phone use is not without its disadvantages.
There are certain mobile phone behaviors that are
considered to be problematic, and as a result, there
are an increasing number of legislative and societal
controls seeking to govern aspects of their use. Mo-
bile phones are consequently banned in a variety
of settings, including hospitals, planes, and petrol
stations.

Problem use of mobile phones

Mobile phones and driving. Using a hand-held mo-
bile phone while driving is against the law in many
countries (e.g., Australia, New Zealand, in some
states in the United States2), although laws are
patchy and may vary at a state level. Driving simu-
lation studies indicate that dual tasking, such as
using a mobile phone while driving, can be detri-
mental to driving performance.5–7

The ban on hand-held telephones while driving
has been based on the belief that physical manipu-
lation of the mobile phone, for example, having to
hold it up to the ear, would lead to a decrement
in driving performance.6,8–11 Correlational studies
comparing crash data and the use of mobile phones
lend weight to the potential dangers of mobile
phone use while driving.12–15 Although these driv-
ing studies are limited by various factors,16,17 a sta-
tistical association, though not causal, has been
established, and researchers in this area all urge
further research.

Other problem use of mobile phones. There are also
concerns that some mobile phone users incur con-
siderable debt,18 and that mobile phones are being
used to violate privacy19,20 and to harass others.21 In
particular, there is increasing evidence that mobile
phones are being used as a tool by children to bully
other children.22,23

These observations highlight the fact that prob-
lem mobile phone behaviors exist. However,
whilst there are societal and legislative controls in
place for some of these behaviors, it has become
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evident that people disregard these bans in favor
of using their mobile phones in the face of poten-
tial dangers.12 It is in light of the fact that people
continue to use their mobile phones despite bans
on use and knowledge of potential hazards, that
researchers and psychologists need to be con-
cerned about the behavioral and psychological
mechanisms that play a role in defining problem
mobile phone behavior.

As mobile phone technology is a relatively new
technology, one has to ask where do these problem
behaviors come from? Problems may arise from
lack of societal controls24 and/or from a lack of self-
control on the behalf of the user. However, it is not
clear why people do not exert the necessary self-
control when use might be inappropriate.

Problem behavior associated with mobile phones
is probably due to pre-existing factors that make it
likely that the user will engage in such behavior de-
spite the consequences. In the absence of any previ-
ous research in this area, the literature relating to
addiction and, in particular, psychological predic-
tors of addiction will be used as a basis from which
to develop scales to document and explain problem
mobile phone behavior.

Behavioral addiction

The traditional concept of addiction was based
on a medical model and referred to dependence
associated with the ingestion of a substance, ei-
ther drugs or alcohol. Lately, researchers have
begun to question this medical model of addic-
tion as the definitive model and have argued that
the concept of addiction needs to cover a broader
range of behaviors. Many researchers have thus
argued for the validity of a behavioral addiction
model.25–27

In this vein, the concept of technological addic-
tion has been examined. Griffiths28 believes that
technological addictions are a subset of behavioral
addictions, and operationally defines technological
addictions as a behavioral addiction that involves
human–machine interaction and is non-chemical in
nature. Regardless of whether excessive use of vari-
ous forms of technology can or should be labeled
an “addiction,” researchers have found some evi-
dence for excessive use of technology that can be
deemed problematic.29,30 Irrespective of whether
these behavioral problems are actually addictions
or not, this still serves as a useful starting point for
an examination of problem behaviors such as prob-
lem mobile phone use.

Gender and technology

Historically, there appears to have been gender
differences in relation to the uptake of new technol-
ogy. Past research, for example, has found that men
are more likely than women to hold positive at-
titudes towards computers31 and are thus more
likely to embrace computer technology. A logical ex-
tension of this suggests that males will be more
likely than females to fall prey to problematic use of
computers and the Internet, as they are more likely
to use computers in the first instance. Some research
has shown that this is indeed the case.29,32,33

However, the research findings on technology
and gender are not conclusive.34,35 Perhaps initial
gender differences are a function of socialization
and access to technology, and that with time, it is
quite possible that any reported gender differences
will cease to exist. Certainly, it appears that atti-
tudes toward computer technology are changing,
and women now appear to have a more favorable
attitude.31

Given the inconsistencies, it is difficult to say
how this will translate into the uptake of mobile
phone technology by males and females. The anec-
dotal evidence is that both men and women have
embraced mobile phone technology equally.

Age and technology

Past research has shown that older people are less
likely than younger people to embrace new technol-
ogy.36,37 Brickfield36 has found that part of the reason
for this may be that older people have less positive
attitudes towards a variety of technologies than do
younger people, which means they are also less
likely to use new technological products. Based on
such evidence, we would not expect older mobile
phone users to spend as much time on their mobile
phones as younger users, or to experience as many
mobile phone–related problems.

Self-esteem and addiction

Self-esteem is the relatively stable evaluation a
person makes and maintains of him- or herself, and
tends to be a judgment of worth of the self.38 Self-
esteem is bound up with our self views of our iden-
tity, and our self views are sustained by our social
relationships.39 Swann39 believes that, through our
interactions with others, we absorb cultural beliefs
that tell us how members of our group should seek
self-worth. There are indications that, for the
younger demographic in particular, mobile phones
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are becoming an important part of their cul-
ture.22,40,41 Mobile phone ownership may, in this
way, play an important role in subgroup culture
and, in turn, self-esteem.

Self-esteem has consistently been linked to ad-
dictive behavior.42 Baumeister43 theorizes that low
self-esteem may cause people to behave in ways
that are self-defeating in order to escape self-aware-
ness. Mobile phones may be addictive in that they
may be used as a form of escape from situations
that the user finds aversive. Based on the literature
related to self-esteem and addiction, we would ex-
pect to find in this study that higher and problem-
atic use of mobile phones can be predicted by low
self-esteem.

Extraversion and problem use of mobile phones

Eysenck and Eysenck44 define the typical ex-
travert as sociable, needing to have people to talk
to, and disliking reading or studying by him- or
herself. The extravert likes to take chances, is gen-
erally impulsive, and craves excitement. For sev-
eral reasons, extraversion will be an important
predictor of problem mobile phone use.

Firstly, like self-esteem, extraversion has been
implicated in addictive behavior. Eysenck and
Eysenck45 suggest that the underlying cause of ex-
traversion is a tendency towards underarousal,
which would make the extravert more likely to
seek out stimulation. Sensation seekers require
novel and varied sensations and experiences, and
are willing to take social and physical risks for the
sake of such experiences.46 This trait has been
linked to addictive behavior46–48 and to risk taking
and problem behavior.49,50 Sensation seeking has
also been linked to aberrant driving behavior.51

Although the connection to addiction is not defini-
tive,52,53 it has generally been established that ex-
traverts are more susceptible to addictive behaviors
such as alcoholism54 and drug addiction.55

Secondly, suboptimal arousal may mean that ex-
traverts are more susceptible to problem use of mo-
bile phones on the grounds that they are more
likely to seek out social situations. Sociability is one
of the major defining features of extraversion,44 and
as a consequence, extraverts would tend to have a
larger circle of friends and social networks. This
might promote higher levels of mobile phone use,
with the potential to be inappropriate in certain
circumstances, such as in planes, in hospitals, or
while driving.

Lastly, extraversion could also be a predictor of
higher and problem use of mobile phones on the

grounds that they appear to be a tool of social influ-
ence.22,41 Previous studies have shown that ex-
traverts are more susceptible to peer influence.56–58

For the above reasons, we would expect extraver-
sion to be an important predictor of higher and
problem mobile phone use.

Neuroticism and problem mobile phone use

High neuroticism is characterized by anxious-
ness, worrying, moodiness, and frequent depres-
sion. The neurotic individual is overly emotional,
reacts strongly to many stimuli, and finds it
difficult to relax after an emotionally arousing
experience.44 Like self-esteem and extraversion,
neuroticism has been linked to several excessive
behaviors such as anorexia and bulimia,52 and drug
addiction.55 For this reason, we would expect that
higher and problem mobile phone use will be pre-
dicted by neuroticism.

Development of the Mobile Phone Problem Usage Scale

Excessive and/or problematic mobile phone use
has not been studied to date. This research at-
tempts to establish an instrument to measure the
phenomenon, based on the literature relating to ad-
diction and incorporating questions relating to the
social aspect of mobile phone use.

Construct validity of the Mobile Phone Problem
Usage Scale (MPPUS) will be demonstrated by its
relationship to other indicators of problem use. The
MPPUS should correlate with other measures
of mobile phone use, including the self-reported
amount of time spent using a mobile phone during
the week; the number of people the user calls on a
regular basis; and the average monthly mobile
phone expenditure. Another suitable indicator of
the MPPUS construct validity is to determine its re-
lationship with an already established measure of
addiction. For this purpose, the MMPI-2 Addiction
Potential Scale,59 which is currently used to mea-
sure the potential for substance abuse and alco-
holism, will be correlated with the MPPUS.

Further, this research will attempt to determine
the construct validity of the MPPUS by deter-
mining whether the personality traits of low self-
esteem, extraversion, and neuroticism will be
related to problem use of mobile phones. Whilst
there are difficulties in determining a personality
type, or even personality traits that are consistently
associated with addiction,42 low self-esteem, extra-
version, and neuroticism have all been linked to
addictive behavior in the literature. The present
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research will thus seek to predict mobile phone use
and problem mobile phone use from age, gender,
self-esteem, extraversion, and neuroticism.

MATERIALS AND METHODS

Participants

A total of 324 questionnaires were distributed, of
which 199 were returned (a response rate of 61%).
There were 195 useable questionnaires, and conse-
quently 195 participants in this study (132 females
and 62 males; one missing), with a mean age of
36.07 years (standard deviation = 12.43 years). Ages
ranged from 18 to 85 years. Participants were lim-
ited to those 18 years of age and over, and who own
a mobile phone or use a mobile phone regularly.
Participants were recruited from several university
campuses and the general public via personal ap-
peal, and an advertisement calling for volunteers
was placed in the local suburban newspaper, which
ran for a period of 5 weeks from 27 August 2003 to
24 September 2003.

Materials

The MMPI-2 Addiction Potential Scale, the
Coopersmith Self Esteem Inventory, the Eysenck
Personality Questionnaire–Revised Short Scale,
and a Mobile Phone Use Survey were employed in
this study.

MMPI-2 Addiction Potential Scale. The MMPI-2
Addiction Potential Scale (APS)59 was used to ad-
dress the validity of the MPPUS. The APS is a 39-
item empirically derived scale used for assessing
personality characteristics and lifestyle patterns
that are associated with drug and alcohol abuse.
Reliability data for the MMPI-2 is generally posi-
tive, with median internal-consistency coefficients
(alpha) typically in the 0.70’s and 0.80’s, but as low
as 0.30’s for some scales in some samples.60 Validity
of the MMPI-2 is healthy, with a validity coefficient
averaging 0.46 for MMPI studies conducted be-
tween 1970 and 1981.60 For the APS, test-retest reli-
abilities have been reported59 as being 0.77 for
females and 0.69 for males. The alpha coefficient
for the APS in the present study was 0.51. The
lower reliability is in keeping with Gregory’s find-
ings60 and could be due to restriction of range. The
APS was developed using normative, psychiatric,
and substance abuse samples.59 As the sample for
this study is considered to be normal, the reliability
for the APS was not as good as is desired.

Coopersmith Self Esteem Inventory. The Cooper-
smith Self Esteem Inventory (SEI) is a 25-item ques-
tionnaire, designed to measure evaluative attitudes
toward the self in social, academic, family, and per-
sonal areas of experience.38 The SEI was employed
in this research to examine the personality trait of
self-esteem, particularly low self-esteem, which has
been linked to addictive behavior. The SEI has a
good level of reliability (alpha coefficient 0.79 for
males and 0.83 for females) and good construct va-
lidity.38 Analysis of the reliability of the SEI for this
study revealed an alpha coefficient of 0.81.

Eysenck Personality Questionnaire—Revised Short
Scale. The Eysenck Personality Questionnaire–Re-
vised Short Scale (EPQ) is a 48-item questionnaire
assessing Eysenck’s three major dimensions of per-
sonality—that of extraversion-introversion, neu-
roticism, and psychoticism. There is also a scale to
measure the validity of a person’s responses (Lie
Scale). The EPQ has good reliability: alpha coeffi-
cients of 0.88 for males and 0.84 for females on the
Extraversion Scale, and 0.84 for males and 0.80 for
females on the Neuroticism Scale.44 Construct va-
lidity is also well established.60 The reliability of the
Extraversion Scale in this study was 0.87 and of the
Neuroticism Scale was 0.82.

Mobile Phone Use Survey. The Mobile Phone Use
Survey consisted of three sections addressing (a)
demographic details, (b) mobile phone usage, and
(c) problem usage. The demographic section with
four questions addressed participants’ age, gender,
level of education, and income range. 

The section on mobile phone usage consisted of
six questions addressing how long participants
have owned a mobile phone, how much time each
week is spent using the mobile phone, and the per-
centage of usage that is related to (a) social calls, (b)
business calls, and (c) other features. Those partici-
pants who indicated they used other features were
asked to indicate which other features they used.
The other questions in this section addressed per-
centage of time spent sending and receiving text
messages (Short Message Service [SMS]); how
many people the participant calls on a regular
basis; and the average monthly mobile phone ex-
penditure.

The third section addressing problem usage
(MPPUS) listed a series of questions based on the
addiction literature and, in particular, what is cur-
rently known about behavioral and technological
addiction. Twenty-seven questions covered the is-
sues of tolerance, escape from other problems,
withdrawal, craving, and negative life conse-
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quences in the areas of social, familial, work, and fi-
nancial difficulties. These questions included is-
sues such as a person’s loss of control over their
amount of mobile phone usage and time spent on
mobile phone–related activities. The scale also in-
cluded some questions related to the social motiva-
tional aspects of mobile phone use that are based

on the extraversion literature. These include ques-
tions such as “All my friends own a mobile phone”
and “My friends don’t like it when my mobile
phone is switched off.” All questions in this section
were on a Likert-type scale ranging from 1 (“not
true at all”) to 10 (“extremely true”). The questions
may be seen in Table 1.
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TABLE 1. MOBILE PHONE USE SURVEY

1. I can never spend enough time on my mobile phone.
2. I have used my mobile phone to make myself feel better when I was feeling

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

things, and it causes problems.
4. All my friends own a mobile phone.
5. I have tried to hide from others how much time I spend on my mobile

phone.
6. I lose sleep due to the time I spend on my mobile phone.
7. I have received mobile phone bills I could not afford to pay.
8. When out of range for some time, I become preoccupied with the thought of

missing a call.
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.

10. The time I spend on the mobile phone has increased over the last 12 months.
11. I have used my mobile phone to talk to others when I was feeling isolated.
12. I have attempted to spend less time on my mobile phone but am unable to.
13. I find it difficult to switch off my mobile phone.
14. I feel anxious if I have not checked for messages or switched on my mobile

phone for some time.
15. I have frequent dreams about the mobile phone.
16. My friends and family complain about my use of the mobile phone.
17. If I don’t have a mobile phone, my friends would find it hard to get in touch

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

mobile phone.
19. I have aches and pains that are associated with my mobile phone use.
20. I find myself engaged on the mobile phone for longer periods of time than

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

other more pressing issues.
22. I am often late for appointments because I’m engaged on the mobile phone

when I shouldn’t be.
23. I become irritable if I have to switch off my mobile phone for meetings, din-

ner engagements, or at the movies.
24. I have been told that I spend too much time on my mobile phone.
25. More than once I have been in trouble because my mobile phone has gone

off during a meeting, lecture, or in a theatre.
26. My friends don’t like it when my mobile phone is switched off.
27. I feel lost without my mobile phone.
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Reliability and validity of the MPPUS

A test of internal reliability (Cronbach’s alpha)
was calculated on the MPPUS to demonstrate the
level of internal consistency among items. A Cron-
bach’s alpha of 0.93 was obtained, demonstrating a
high level of internal consistency and suggesting
that items are homogenous and related to the con-
struct of “mobile phone problem use.”

To assess the validity of the MPPUS, relation-
ships with other measures of mobile phone use
were examined using the Pearson correlation coef-
ficient. One measure of mobile phone use is self-
reported time spent using the mobile phone during
the week. There was a moderately strong positive
correlation between the scores on the MPPUS and
the reported time spent using the mobile phone, r =
0.45, p < 0.01. Other measures of mobile phone use
include the number of people calling on a regular
basis and the average monthly expenditure. Both
showed moderate to strong correlations with the
MPPUS with r = +0.42, p < 0.01 and r = +0.43, p <
0.01, respectively. The MPPUS was also moderately
correlated with an established scale for measuring
addiction—the APS, r = +0.34, p < 0.01. These mod-
erate to strong correlations with other measures of
mobile phone use and an established scale for mea-
suring addiction support the construct validity of
the MPPUS and provide evidence for the construct
of problem mobile phone use.

Procedure

Participants were recruited by personal appeal,
poster recruitment, and advertisement. Partici-
pants were required to complete the survey and
three personality scales by giving the most ap-
propriate response to each item, and were then
required to return the questionnaires in the reply-
paid envelope provided.

Data analyses

The total score for the MPPUS was calculated by
summing the scores of each item per participant.
Scores for the APS, SEI, and EPQ were totaled as per
the instructions in the manuals. Descriptive statis-
tics for all variables in the Mobile Phone Use Survey
(excluding the MPPUS) were calculated. Separate
multiple regressions were carried out for each de-
pendent variable to determine whether they could
be predicted from the independent variables. The
predictor variables were (a) age, (b) gender, (c) low
self-esteem as measured by the SEI, (d) extraver-
sion, and (e) neuroticism as measured by the EPQ.
The dependent variables were (a) reported time per
week spent using the mobile phone, (b) mobile
phone problem use as measured by the MPPUS, (c)
reported percentage of use that is socially based, (d)
reported percentage of use that is business based,
(e) reported percentage of use in other features, (f)
reported percentage of use that is SMS based, and
(g) reported number of people called on a regular
basis. The data from the questionnaire was entered
into SPSS (version 11.5). The chosen level of signifi-
cance was an alpha level of 0.05.

RESULTS

Analysis of the independent variables

The totals, means, and standard deviations of
age, gender, self-esteem, extraversion, and neuroti-
cism were calculated along with the minimum,
maximum, and skew for each of the independent
variables. The results are presented in Table 2. De-
scriptive statistics of all three personality measures
are comparable to the normative data presented in
the manuals.38,44

An inspection of the skew of the independent
variables revealed that age was positively skewed,
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TABLE 2. MEANS AND STANDARD DEVIATIONS, MINIMUM, MAXIMUM, AND SKEW OF

AGE, GENDER, SELF-ESTEEM, EXTRAVERSION, AND NEUROTICISM

IV n Mean SD Min. Max. Skew

Age 193 36.08 12.44 18 85 0.95
Gender 194 1.68 0.47 1 2 �0.78
Self-esteem 195 73.76 18.55 16 100 �0.88
Extraversion 195 7.72 3.62 0 12 �0.44
Neuroticism 195 5.67 3.33 0 12 0.07
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and extraversion and self-esteem were negatively
skewed. As self-esteem and extraversion were neg-
atively skewed, these scales were inverted by
subtracting them from a maximum value before
transformations were applied. A logarithm (+1)
transformation was used on the variable of age.
Square root transformations were used on the ex-
traversion and self-esteem variables. Due to the
transformation, the extraversion variable was in-
verted, and this variable has now been named “in-
troversion” to assist in interpretability. Likewise,
the self-esteem variable was inverted and is now
named “low self-esteem.”

The assumption of normality was achieved after
the data were transformed. To screen for univariate
outliers, a cutoff of z > 3.29, p < 0.001 was applied.
To screen for multivariate outliers using Maha-
lanobis distances, cases with values greater than
20.515 (Chi Square, df = 5, p < 0.001) were to be ex-
cluded.61 No univariate or multivariate outliers
were detected after the transformations were ap-
plied, and therefore no cases needed to be deleted.

Pearson’s correlations were performed on all in-
dependent variables before and after transforma-
tion, to test for multi-collinearity. There were a few
significant correlations, but all were below the se-
lection criteria of 0.99,61 and therefore there were no
violations of this assumption.

Prediction of heavier and problematic mobile phone use

Overall mobile phone use was operationalized in
terms of self-reported time spent using the mobile
phone per week and the number of people called
on a regular basis. The type of mobile phone use
was also analyzed and broken down into the cate-
gories of self-reported percentage of social use,
business use, use of other features, and total use
that is SMS-based. Problematic mobile phone use
was operationalized by obtaining a score from the

MPPUS. The means, standard deviations, mini-
mum, maximum, and skew were calculated for
these dependent variables, the results of which are
presented in Table 3.

All dependent variables with the exception of so-
cial use were positively skewed, with the time vari-
able and use of other features being highly
positively skewed. The time variable and MPPUS
score were transformed by logarithm, and after
transformation, the assumption of normality was
achieved. For the sake of interpretation, the other
variables were not transformed. Separate multiple
regressions were employed to predict heavier use
and problem use.

Overall use. The multiple regression analysis
to predict whether gender, age, low self-esteem,
extraversion, and neuroticism would predict self-
reported time spent using the mobile phone during
the week was highly significant [F(5,189) = 11.285, p
< 0.001], accounting for 21.5% of the variance in
this variable. In particular, young people [� =
�0.38; t(189) = �5.45, p < 0.001], and extraverted
people [� = �0.23; t(189) = �3.20, p < 0.002], use the
mobile phone more. Results of this regression are
presented in Table 4.
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TABLE 3. MEANS AND STANDARD DEVIATIONS, MINIMUM, MAXIMUM, AND SKEW OF TIME SPENT USING THE

MOBILE PHONE PER WEEK, MPPUS SCORE, SOCIAL USE, BUSINESS USE, USE OF OTHER FEATURES, AND SMS USE

DV Mean SD Min Max Skew

Time using during the week in minutes 123.32 213.32 2.00 1800.00 4.42
Number of people called on a regular basis 5.47 5.57 0.00 40.00 2.70
MPPUS score 64.86 31.60 27.00 210.00 1.49
Social use as percentage of total use 70.75 32.24 0.00 100.00 �0.83
Business use as percentage of total use 26.19 31.91 0.00 100.00 0.96
Use of other features as percentage of total use 2.99 7.24 0.00 60.00 4.49
SMS use as percentage of total use 31.19 30.85 0.00 98.00 0.629

TABLE 4. STANDARDIZED REGRESSION COEFFICIENT

(�), t-VALUE OF �, AND SIGNIFICANCE VALUES

FOR PREDICTORS OF TIME SPENT USING THE

MOBILE PHONE DURING THE WEEK

Predictors � t p

Gender �0.12 �1.82 0.07
Age �0.38 �5.45 0.001
Low self-esteem 0.11 1.18 0.24
Introversion �0.23 �3.20 0.002
Neuroticism 0.01 0.14 0.89

13905C06.PGS  1/21/05  4:11 PM  Page 45



Another indicator of use is how many people
participants call on a regular basis. The indepen-
dent variables could significantly predict 8.7% of
this variable [F(5,193) = 4.678, p < 0.001. It appears
that males [� = �0.22; t(193) = �3.14, p < 0.002] and
extraverts [� = �0.21; t(193) = �2.84, p < 0.005] call
more people on a regular basis. The results of this
analysis are presented in Table 5.

Problem use. The independent variables could
also significantly predict 40% of the scores on the
MPPUS [F(5,193) = 26.595, p < 0.001]. It appears
that high scores on the MPPUS are a function of
age, low self-esteem, and extraversion. Young
people [� = �0.46; t(193) = �7.74, p < 0.001], ex-
traverts [� = �0.24; t(193) = �3.92, p < 0.001], and
people with low self-esteem [� = �0.24; t(193)
3.04, p < 0.003] tended to score higher on the
MPPUS than others. Table 6 reports the results of
this analysis.

Type of use. The independent variables could also
significantly predict the types of use of mobile
phones in the categories of social, business, and
SMS use. The independent variables predicted
10.6% of social use [F(5,193) = 5.561, p < 0.001].

Young people [� = �0.16; t(193) = �2.15, p < 0.05]
and females [� = 0.31; t(193) = 4.45, p < 0.001] are
more likely to use the mobile phone for social rea-
sons. The results of this multiple regression are pre-
sented in Table 7.

The independent variables could also predict
10.6% of business use [F(5,193) = 5.542, p < 0.001].
Males [� = 0.27; t(193) = �3.82, p < 0.001], and older
people [� = 0.21; t(193) 2.96, p < 0.004] tend to use
the mobile phone more for business purposes. The
results of this multiple regression are presented in
Table 8.

In addition, the independent variables could pre-
dict 33.4% of total mobile phone use that is SMS-
based [F(5,193) = 20.266, p < 0.00]. It is younger
people [� = �0.52; t(193) = �8.39, p < 0.001] who
use the SMS function on mobile phones more. The
results of this multiple regression are presented in
Table 9.

Lastly, the independent variables could also pre-
dict 5.3% of the variance in mobile phone use that is
related to other features [F(5,192) = 3.148, p < 0.009].
Younger people [� = �0.28; t(192) = �3.71, p <
0.001] tend to use the other features on their mobile
phones more. The results of this regression are pre-
sented in Table 10.
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TABLE 5. STANDARDIZED REGRESSION COEFFICIENT

(�), t-VALUE OF �, AND SIGNIFICANCE VALUES FOR

PREDICTORS OF THE NUMBER OF PEOPLE CALLED

REGULARLY USING THE MOBILE PHONE

Predictors � t p

Gender �0.22 �3.14 0.002
Age �0.13 �1.80 0.073
Low self-esteem �0.01 �0.09 0.932
Introversion �0.21 �2.84 0.005
Neuroticism 0.04 0.42 0.679

TABLE 7. STANDARDIZED REGRESSION COEFFICIENT

(�), t-VALUE OF �, AND SIGNIFICANCE VALUES FOR

PREDICTORS OF SOCIAL USE OF THE MOBILE PHONE

Predictors � t p

Gender 0.31 4.45 0.001
Age �0.16 �2.15 0.033
Low self-esteem 0.07 0.72 0.474
Introversion �0.03 �0.38 0.71
Neuroticism �0.98 �1.07 0.288

TABLE 6. STANDARDIZED REGRESSION COEFFICIENT

(�), t-VALUE OF �, AND SIGNIFICANCE VALUES FOR

PREDICTORS OF HIGH SCORES ON THE MPPUS

Predictors � t p

Gender �0.09 �1.64 0.103
Age �0.46 �7.74 0.001
Low self-esteem 0.24 3.04 0.003
Introversion �0.24 �3.92 0.001
Neuroticism 0.13 1.67 0.096

TABLE 8. STANDARDIZED REGRESSION COEFFICIENT

(�), t-VALUE OF �, AND SIGNIFICANCE VALUES FOR

PREDICTORS OF BUSINESS USE OF THE MOBILE PHONE

Predictors � t p

Gender �0.27 �3.82 0.001
Age 0.21 2.96 0.004
Low self-esteem �0.08 �0.85 0.398
Introversion 0.04 0.47 0.638
Neuroticism 0.10 1.09 0.279
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DISCUSSION

Mobile phones are a relatively recent technology,
being in popular use for just over two decades.
Law makers regard some forms of use as problem-
atic. This being so, people prone to exhibit other
problem behaviors (for example, behavioural or
technological addictions) might be expected to ex-
hibit problems with mobile phones.

Problem use of mobile phones: 
a psychological construct

In order to assess problematic mobile phone use,
it was necessary to formulate a reliable and valid
measuring instrument. The MPPUS exhibited a
good level of internal consistency as indicated by
Cronbach’s alpha coefficient. The MPPUS also has
good construct validity as it correlated strongly
with other measures of mobile phone use, namely
self-reported time spent using the mobile phone
during the week, the number of people called on a
regular basis, and the average monthly expendi-
ture. The MPPUS was also related to an established
measure of addiction—the MMPI-2 Addiction Po-
tential Scale. Taken together, this is evidence for the
construct validity of the MPPUS.

If problem use of mobile phones has similarities
to the addictions, then we would expect that factors
linked to other addictions may explain mobile
phone use. For this reason, this research expected
to find a relationship between low self-esteem, ex-
traversion, and neuroticism, as these are all person-
ality traits that have been linked to addiction or
dependencies. In addition, the research expected to
find a link between extraversion and higher/prob-
lem use of mobile phones on the grounds that mo-
bile phones appear to be used as a tool of social
influence, particularly among the young.

Extraversion

As predicted, extraversion could explain both
overall use, as measured by time spent using the
mobile phone during the week, and problem use,
as measured by higher scores on the MPPUS.
Whilst extraversion has been linked to addictive
behavior,54,55 it is also not surprising that it was re-
lated to overall use and problem use, as extraverts
are fundamentally social in nature. And, as the mo-
bile phone is a tool which is primarily used for
communication, it makes sense that the two are in-
extricably linked.

Whilst extraversion does not predict proportion of
social use of the mobile phone, it does predict the
number of people called on a regular basis. The latter
is not surprising as one would expect extraverts to
have a larger number of people in their social net-
works with whom they communicate regularly.
Nevertheless, as social use was not predicted by ex-
traversion, it implies that extraverts use the phone
more often overall for some other purpose, such as
stimulation, and that a social purpose is not necessar-
ily the primary driver for phone use. This is in keep-
ing with the hypothesis that extraverts seek social
contact because they are primarily underaroused.45

If extraverts are more susceptible to risk-taking,
problem behavior,49 and sensation seeking,45,46 then
the link found in this research to higher overall use
and problem use may have direct implications for
policy makers considering the dangers of inappro-
priate mobile phone use. The present data suggest
that the people using these phones more often also
tend to take risks and are more likely to use the
phones inappropriately.

Low self-esteem

Although lower self-esteem did not predict over-
all use, it did predict problem use of mobile
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TABLE 9. STANDARDIZED REGRESSION COEFFICIENT

(�), t-VALUE OF �, AND SIGNIFICANCE VALUES FOR

PREDICTORS OF USE OF THE MOBILE PHONE

THAT IS SMS BASED

Predictors � t p

Gender 0.05 0.88 0.380
Age �0.52 �8.39 0.001
Low self-esteem 0.05 0.65 0.52
Introversion �0.10 �1.48 0.140
Neuroticism 0.10 1.19 0.236

TABLE 10. STANDARDIZED REGRESSION COEFFICIENT

(�), t-VALUE OF �, AND SIGNIFICANCE VALUES FOR

PREDICTORS OF USE OF THE MOBILE PHONE

THAT IS OTHER FEATURES

Predictors � t p

Gender �0.07 �0.99 0.321
Age �0.28 �3.71 0.001
Low self-esteem �0.06 �0.60 0.56
Introversion 0.02 0.23 0.82
Neuroticism 0.05 0.48 0.63
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phones. Low self-esteem or depression have been
linked to other behavioral problems such as prob-
lem internet use or problem gambling.62,63 The de-
pression literature notes that those with poor
self-esteem or negative self views have a greater
tendency to seek reassurance,64 and it is not sur-
prising that these are people who are more likely to
use their phones inappropriately.

Nevertheless, determining causality is a problem
in such studies. It is not clear whether (a) heavier
use leads to poor self-esteem by generating prob-
lems associated with inappropriate use and high
phone bills, or (b) whether poor self-esteem leads
to higher usage and greater likelihood of inappro-
priate use of mobile phones. It is only possible to
address causality by longitudinal studies.

It is interesting to note that heavier users of mo-
bile phone technology are different than heavier
users of the Internet. Heavier users of the Internet
can be lonely and use the Internet to displace time
and pursue solitary pursuits,65 and it is the quality
of such interactions that can contribute to self-
esteem.66 In contrast, mobile phones are potentially
disruptive and are used more for social purposes.
Given Moody’s observation that the nature of the
interaction is important, it would be interesting to
consider whether problem users are predisposed to
send or to receive more messages.

Neuroticism

Unexpectedly, neuroticism was not a factor ex-
plaining self-reported time spent using the mobile
phone nor problem use as measured by higher
scores on the MPPUS. Neuroticism could also not
explain the number of people called or types of use.
Neurotic people are defined as anxious, moody,
and depressed people who tend to be overly emo-
tional and who react strongly to many stimuli.44 It
is possible that the mobile phone is a device that is
not appealing to people who display neurotic ten-
dencies. Features such as ring tones or even the fact
that a mobile phone makes one potentially con-
tactable all the time may not appeal to neurotic
people. This may be one reason to explain why
neuroticism does not predict overall use or prob-
lem use.

Although neuroticism has been linked to some
types of addiction, such as eating disorders52 and
drug addiction,55 as a personality trait it does not
appear to feature as a factor in problematic mobile
phone use. Perhaps this is because the links be-
tween neuroticism and the addictions are not
strong. For instance, Zuckerman and Kuhlman67

hypothesize that, while neuroticism is a trait that is

traditionally found in substance abusers, neuroti-
cism may be a direct consequence of the substance
abuse, rather than a predictor of it. Thus, as the link
between neuroticism and the addictions can be ten-
uous, it is perhaps not unusual that, in this study,
neuroticism did not predict problem use.

Age

It is not altogether surprising that time spent on
the mobile phone during the week and a higher
score on the MPPUS are a function of age. That
young people, as opposed to older people, should
experience more problem use is in keeping with the
literature relating to technological addiction in gen-
eral. In the main, it appears that younger people ex-
perience more problem use of technology.35 This is
partly due to cultural factors in that younger peo-
ple are more inclined than older people to embrace
new technologies.36

The cultural phenomenon of mobile phone use
is also evidenced in this research by the finding
that younger people are more likely than older
people to use the SMS function and other features
on their phones. Quite apart from the evidence
that younger people embrace new technologies
more than older people, physical limitations may
also play a role in this finding. Age-related
changes in vision and manual dexterity37 may
mean that older people are not physically capable
of using the SMS function on their mobile phones,
or if they are, their physical limitations may make
use of the SMS function and other features un-
comfortable or awkward. In addition, education is
an issue. The elderly may be less familiar with
computer interfaces.

Age, however, did predict some aspects of mo-
bile phone use. Older people used the phone more
for business purposes. One explanation for this
finding is that this sample contained a number of
older people who were employed. Many of the
younger participants were university students,
who would not necessarily use the mobile phone
for business purposes at all. This observation may
account for such findings.

Gender

Gender appeared to predict type of use. In partic-
ular, females are more likely to use the mobile
phone for social reasons. However, somewhat
paradoxically, males call more people on a regular
basis. This may be partly explained by the finding
that males were also found to use the mobile phone
more for business purposes. It may be that, in this
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sample, males had a larger number of people to call
in a business context.

It is interesting to note that gender did not pre-
dict overall time spent using the mobile phone nor
of problem use as measured by higher scores on the
MPPUS. Given that gender has been found to be a
function of some types of technological addiction,
that is, males more than females experience prob-
lematic use of technology,32,33 then we may have ex-
pected to see the same trend in mobile phones. One
explanation for the finding that gender is not a pre-
dictor may be that the appeal of mobile phones is
gender neutral. That is, both males and females
have embraced mobile phone technology equally.
This may also account for the fact that gender was
also not a factor in predicting use of the SMS func-
tion of mobile phones.

Intervention and management

This research did not intend to pathologize be-
havior that could indeed be classified as a bad
habit, but there is a need to recognize the potential
negative consequences of inappropriate mobile
phone use. Research regularly points to increased
risks when driving and using mobile phones. There
are also growing trends towards negative financial
and social consequences of inappropriate mobile
phone use, particularly for younger users. The aim
of this research was to provide a first step towards
identifying psychological factors that could lead to
problematic use of mobile phones. The research at-
tempts to find out why some people will continue
to use mobile phones despite signs saying that use
is banned (e.g., in hospitals and planes), the exis-
tence of legislation against their use and the risk of
fines and driving penalties, and ultimately, a
knowledge of the potential dangers to self and oth-
ers. In addition, this research offers a potential win-
dow into the evolution of behavioral problems.

Heavier mobile phone users are young extroverts,
and problem users are more likely to be young and
extraverted, and have poor self-esteem. Manage-
ment of problem use could take several forms. Inter-
ventions could focus upon the mobile phone itself.
For instance, disclaimers could be presented on the
mobile phone’s menu warning users not to manipu-
late the phone while driving.68 Indeed, the Global
Positioning Systems in some cars in the United
States already have the warning that these devices
should be programed at the roadside and should
only be glanced at while driving. In addition, as the
present study implies that mobile phones have a
self-stimulatory function, intervention could involve
shifting problem users to less stimulating mobile

phones or ones with less intrusive features,69,70 al-
though such a recommendation potentially conflicts
with the marketing of these devices.69,70

Australia currently has an advertising campaign
that addresses problems fumbling with mobile
phones while driving. The present study suggests
that a campaign that focuses upon self-stimulatory
use that distracts from other obligations in young
extraverts with low self-esteem (viz “party ani-
mals”) might target 40% of problem use. 

However, treating inappropriate mobile phone
use may be addressing a symptom, rather than the
underlying problem.71 Problem mobile phone use
may be a symptom of an impulse control deficit or
depression. In such instances, there would be a
need to address the underlying problem, as well as
inappropriate mobile phone use.

CONCLUSION

This study indicates that the technological addic-
tions offer an appropriate starting point for a con-
sideration of problem mobile phone use. Although
neuroticism could not predict higher use or prob-
lem use, extraversion and low self-esteem appear
to be important factors. Young people, in particular,
appear to be susceptible to high use and problem
use. They are also greater users of the SMS function
and other features on mobile phones. In light of the
growing body of literature related to the physical,
financial, and social implications of problem mo-
bile phone use, this research may serve as a first-
step, indicating for clinicians and policy makers the
factors that may be important when dealing with
problem use.
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