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ABSTRACT 

 

PHYSIOLOGICAL AND PSYCHOLOGICAL CONSEQUENCES  

OF FORCED MOBILE PHONE 

 ABSTENTION 

 

by 

 

Duncan M. Dickson, B.A. 

 

Texas State University-San Marcos 

August 2012 

 

SUPERVISING PROFESSOR: NATALIE CEBALLOS, PH.D. 

 This study investigated problematic mobile phone use in a sample of 50 

undergraduate students. The experiment utilized a new paradigm for examining this 

phenomenon, in which participants were exposed to a quasi-deceptive provocation task 

involving forced mobile phone abstention. Physiological and psychological response 

(blood pressure and pulse rate; and self-reported anxiety, respectively) were measured 

pre- and post-manipulation. Correlations between these measures and participants’ 

responses to the Mobile Phone Problematic Use Scale and Mobile Phone Dependence
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Questionnaire were also examined. The most intriguing finding was that the extent of 

increase in anxiety over the course of the manipulation was significantly, positively 

correlated with MPPUS scores (r(48) = .41; p = .003), suggesting that the manipulation 

selectively increased anxiety among individuals who were prone to mobile phone 

dependence. Changes in physiological indices were non-significant.
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CHAPTER I 

 

INTRODUCTION 

Since being introduced to consumers in the United States, mobile phones have 

become a ubiquitous part of American life. As the mobile phone penetration rate 

increases, so does connectivity amongst mobile phone users, with the constant evolution 

of mobile phone technology continuing to redefine what connectivity means. Initially, 

mobile phones were only capable of allowing the user to make and receive phone calls. 

At present, mobile phone technology has progressed to the point at which the smart 

phone serves as a multimedia portal connecting users to each other and a variety of 

digital resources via email, Short Message Service (SMS) texting, internet accessibility, 

and online streaming. Advances in hardware allow for mobile phones to function as a 

multipurpose device that serves as a phone, navigational device, portable music player 

and library, gaming system, still camera, video camera, mobile payment device, and 

portable computer all in one. Furthermore, the rapidly expanding body of independently 

developed programs and applications available for use on mobile phones expands their 

functionality as a utility device.  

The resultant effects of increased mobile phone connectivity have not all been 

positive. Problematic mobile phone usage has increasingly become a topic of interest 

with research being conducted on the links between patterns of mobile phone use and a 
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multitude of factors including: health compromising behaviors, personality, parental 

rearing attitudes, sedentary behavior, and psychopathology amongst others (Leena, Tomi,

 & Arja, 2005; Ha, Chin, Park, Ryu, & Yu, 2008; Toda et al., 2008; Ezoe, Toda, 

Yoshimura, Naritomi, Den, & Morimoto, 2009; Yen et al., 2010;). As Internet connected 

mobile phones become more prevalent, the role of the mobile phone as a facilitator for 

internet-related problematic behavior becomes increasingly evident. As a facilitator of 

both internet-related aberrant behavior and mobile phone unique problems, the mobile 

phone has been implicated in variety of maladaptive patterns of use pertaining to: 

sexting; gambling; video gaming; sexual preoccupation; excessive emailing and texting; 

risky driving; cyber-bullying; the creation and dissemination of child pornography; and 

black mail (Bianchi & Phillips, 2005; Campbell, 2005; Nix, 2009; Young, 2009; Weiss & 

Samenow, 2010).  

Despite the fact (or perhaps directly because of it) that there is no diagnostic label 

in the Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition-Text 

Revision (DSM-IV-TR) for excessive mobile phone use deemed problematic, there is no 

dearth of research in the extant literature ascribing labels like “mobile phone 

dependence” and “mobile phone addiction” to such problems (Toda et al., 2008; Choliz, 

2010). In the interim between the publication of the DSM-IV-TR in 2000 and the yet to 

be published DSM-V, exponential advances in mobile phone technology and increased 

penetration have occurred. Simultaneously, patterns of mobile phone behavior closely 

analogous to substance dependence have been identified and studied in a variety of 

populations (Bianchi & Phillips, 2005; Lu et al., 2001; Ha et al., 2008; Ezoe et al., 2009; 

Takao, Takahashi, & Kitamura, 2009). The existence of problematic patterns of mobile 
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phone use is well supported, but there appears to be no consensus regarding what 

constitutes problematic mobile phone use or how it should be labeled. In order to better 

understand this phenomenon, research is needed to delineate normal from abnormal 

patterns of usage, and identify the psychological and physiological processes underlying 

the behavior. 
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CHAPTER II 

 

LITERATURE REVIEW 

Current explanations of problematic mobile phone (MP) usage are varied and, at 

times, contradictory. Numerous studies have been performed in an effort to identify the 

specific psychological correlates implicated in problematic MP use. Some have found 

that extraversion is related to higher levels of MP dependence, with the MP serving as a 

facilitator for initiating social interactions (Bianchi & Phillips, 2005; Ezoe et al., 2009). 

Low self-esteem has also been identified as a predictor of problematic MP usage (Bianchi 

& Phillips, 2005; Ha et al., 2008). Further studies have shown links between problematic 

MP use and high self- monitoring (extraversion and other-directedness), high social 

approval motivation, low levels of loneliness, lack of perseverance on challenging or dull 

tasks, and impulsive urgency (Billieux, van der Linden, D’acremont, Ceschi, & 

Zermatten, 2006; Takao et al., 2009). Additionally, some studies have indicated that 

individuals with high levels of anxiety or neuroticism are likely to engage in problematic 

MP use (Ha et al., 2008; Ezoe et al., 2009), while others have asserted that there is no 

link between anxiety and problematic MP usage (Bianchi & Phillips, 2005; Billieux et al., 

2006;). Attempts have also been made at predicting problematic MP use through 

examining perceived parental rearing attitudes and social identity theory (Cassidy, 2008; 

Toda et al., 2008)
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 Gender has not been shown to be a reliable predictor of problematic mobile phone 

use, although it can predict various patterns of usage (Bianchi & Phillips, 2005; Toda, 

Monden, Kubo, & Morimoto, 2006). Age, however, has been shown to be a reliable 

predictor of problematic MP use, with younger individuals being more likely than older 

individuals to engage in problematic MP use (Bianchi & Phillips, 2005). Health 

compromising practices are also positively correlated with problematic MP usage (Leena, 

et al., 2005; Toda et al.; 2006, Ezoe et al., 2009). Billieux et al. (2006) approached the 

topic of assessing problematic MP usage directly and asked participants to rate their level 

of MP dependence on a scale from one to ten. Ratings were fairly high (mean = 5.63), 

indicating that most individuals perceived themselves as being moderately dependent on 

their mobiles (Billieux et. al., 2006). 

At present, no specific diagnostic label exists in the psychiatric nomenclature for 

problematic MP use; neither the International Statistical Classification of Diseases and 

Related Health Problems (ICD-10) nor the DSM IV-TR address the issue. In the absence 

of an officially sanctioned term for the phenomenon, research on the topic suffers from a 

lack of cohesion. Ezoe et al. (2009) labeled problematic MP use mobile phone 

dependence, defining it as “excessive use and an intermittent craving to use a mobile 

phone” (p. 232). Justification for labeling it thusly hinges on their assertion that mobile 

phone dependence is essentially an analogue of substance dependence in that individuals’ 

patterns of use often meet substance dependence criteria in behavioral (excessive use), 

physical (tolerance and withdrawal), and psychological (craving) domains. 

Unfortunately, this assertion is made without referencing any studies on problematic 

mobile phone use and without explaining how pathological MP use is differentiated from 
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normal levels. While Ezoe et al.’s (2009) reasoning behind conceptualizing problematic 

MP use as an analogue of substance dependence is made clear, the absence of any 

empirical support to justify the tenets of the argument calls into question the 

appropriateness of the term.   

Other authors have stopped short of ascribing concrete labels to patterns of 

problematic MP use, opting instead to compare such patterns to behavioral addictions 

(Bianchi & Phillips, 2005; Billieux et al., 2006; Ha et al., 2008). Unfortunately, 

behavioral addiction is not a diagnostic category found within the DSM-IV-TR. As such, 

the reader is often left to question what exactly is meant by the term behavioral 

addiction. In their investigation of problematic MP use, Bianchi & Phillips’ (2005) 

described the concept of behavioral addiction as being a useful starting point for 

examining MP use, regardless of whether or not behavioral addictions could be 

considered proper “addictions”. The 27-item MPPUS created by Bianchi & Phillips 

covers a variety of domains pertinent to substance dependence including: tolerance, 

craving, withdrawal, adverse consequences, and functional impairment.  

If problematic MP use is to be conceptualized as being similar to substance 

dependence or addiction, then the investigation of the issue should utilize methodology 

common to the empirical study of either field. A central feature of both addiction and 

dependence is repeated self-exposure to the substance or behavior in question that can 

result in tolerance, withdrawal, or compulsive, uncontrolled use of the substance or 

performance of the behavior (American Psychiatric Association, 2000; Potenza, 2006). 

The theory of cue-reactivity explains the uncontrolled use of a substance or performance 

of a behavior (both in the case of relapse after a period of abstinence, and in the case of 
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use or performance during a binge) as a classically trained response to cues related to the 

substance or behavior (Drummond, 2000). Cue-reactivity is not merely confined to 

consumption of the associated substance or performance of a behavior, but extends to 

psychological and physiological responses as well. Cue-reactivity of a psychological 

nature (or symbolic-expressive, in Drummond’s (2000) terms) has been found in post- 

cue exposure increases in subjective craving and anxiety amongst substance dependent 

individuals (Swift & Stout, 1992; Sinha, Fuse, Aubin, & O’Malley, 2000). Additionally, 

physiological response to substance and behavioral cues is well documented in substance 

dependent and behaviorally addicted individuals (Aidman & Woollard, 2003; 

Chiamulera, 2005; Moodie & Finnigan, 2005; Erblich, Bovbjerg, & Sloan, 2011). In 

order to investigate the phenomenon of problematic MP use via a methodology common 

to both studies of substance dependence and behavioral addiction, the current study 

examines problematic MP use as it applies to the cue-reactivity paradigm. Cue-reactivity 

is assessed with behavioral, psychological, and physiological measures via scores on the 

MPPUS & MPDQ; and in changes in post-manipulation anxiety; and post-manipulation 

SBP, DBP, and pulse, respectively. 

Purpose 

 MP addiction is currently not a recognized disorder in the DSM IV-TR, and as 

such, there is a paucity of research on the topic of problematic MP use. Most of the 

limited studies that have been conducted on the topic have been conducted in Japan and 

Europe, and most have been specifically confined to female participants. Little attention 

has been given to the topic of problematic MP use in the United States, and no research 
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has been conducted on the physiological responses associated with problematic MP use 

in the United States or elsewhere.  

An extensive search of the peer-reviewed literature found that all existing 

research on the topic followed a common approach: reliance on self-report questionnaires 

to gather data on mobile phone dependence and problematic usage (Bianchi & Phillips, 

2005; Toda et al., 2006; Ha et al., 2008; Takao et al., 2009). No studies in the extant 

literature have attempted to investigate problematic MP usage utilizing an experimental 

manipulation.  

This study presents a new paradigm for the investigation of problematic MP use. 

Building on the methodology of previous research, self-report measures of problematic 

MP use remained essential to this study, but an experimental manipulation was also 

employed. In a pre/post manipulation, within subjects design, each participant was 

exposed to a quasi-deceptive provocation task with physiological measures (SBP, DBP, 

and pulse) and self-reported anxiety measured before and after the task condition. 

Whether problematic MP use is best described as addiction or dependence is not 

the focus of this study. However, if problematic MP users can be identified via 

physiological and psychological responses to forced MP abstention, the findings of this 

study could be useful in future research on MP craving responses, MP dependence, and in 

uncovering the scope and severity of the problem. 



 
    

 9 

CHAPTER III 

 

HYPOTHESES 

Two questions in the proposed research address the impact of forced mobile 

phone abstention on the physiological and psychological processes of individuals with 

short message service (SMS) text messaging enabled mobile phones. The first question is 

whether forced MP abstention will elicit a physiological and psychological response. 

Hypothesis 1: it is hypothesized that participants’ blood pressure and heart rate will 

increase significantly from baseline to task and that their anxiety levels will show a 

similar pattern of increase, resulting in a main effect of forced MP abstention.  The 

second question is whether scores obtained on the MPDQ and MPPUS correlate with 

physiological and psychological responses to forced MP abstention. Hypothesis 2: it is 

predicted that a larger change in physiological and psychological measures (post-

manipulation minus pre-manipulation levels) will be associated with higher scores on the 

MPDQ and MPPUS.  
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CHAPTER IV 

 

RESEARCH DESIGN AND METHODS 

Rationale  

 The present study is an exploration of problematic mobile phone usage as it 

applies to the cue-reactivity paradigm. Cue-reactivity is a well-validated phenomenon 

that appears in the scientific literature pertaining to both substance addiction and 

substance dependence. Addressing problematic mobile phone usage as it applies to a 

paradigm commonly accepted in both fields of study allows problematic mobile phone 

usage to remain the focal point of the study, rather than expending energy engaging in the 

semantic debate over whether addiction or dependence is the most appropriate term for 

the issue. 

 Given that substance related stimuli serve as cues that produce significant effects 

in substance dependent individuals, it stands to reason that if problematic mobile phone 

use constitutes dependence, then mobile phone related cues should yield significant 

effects in mobile phone dependent individuals. Assessing the extent to which problematic 

mobile phone use applies to the cue-reactivity model requires an investigation of the 

symbolic-expressive, physiological, and behavioral effects elicited by mobile phone 

related cues. The current study fulfills these requirements by examining the relationship 

between problematic mobile phone use and pre/post manipulation changes in anxiety,
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blood pressure, and heart rate resulting from exposure to exteroceptive, mobile phone 

related cues.  

 Investigating the existence of physiological and/or psychological responses to 

forced mobile phone abstention is the primary focus of the current study. The secondary 

focus is on evaluating the utility of self-reported problematic mobile phone usage as a 

predictor of psychological and physiological arousal in response to mobile-phone related 

cues.  

Participants 

  Participants in this study were recruited from various undergraduate psychology 

courses at the Texas State University-San Marcos campus. In return for their 

participation, students were compensated with extra credit in the classes from which they 

were recruited. Participation was open to all students who were between the ages of 18 

and 50, had no history of high blood pressure, and were in possession of a working, Short 

Message Service enabled mobile phone with an unlimited text and calling plan.  

Measures 

 State-Trait Anxiety Inventory (Spielberger, Gorsuch, & Lushene, 1970) is 

composed of two, twenty item self-report measures that assess state (the State-Trait 

Anxiety Inventory A-State scale (SSAI)) and trait anxiety (the State-Trait Anxiety 

Inventory A-Trait scale (STAI)). The A-State scale and the A-Trait scale both ask the 

participant to indicate the extent to which an identical set of anxiety related statements 

(for example: “I feel calm”; “I am relaxed”) applies to how they feel. They differ in that 

the A-State scale assesses anxiety at a particular point in time, whereas the A-Trait scale 

assesses the frequency with which an individual experiences anxiety-related symptoms 
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on a general basis. Both the A-State scale and the A-Trait scale have demonstrated high 

internal consistency with K-R(20) coefficients ranging from .83 to .94 and .86 to 92 

respectively (Gaudry, Vagg, & Spielberger, 1975). 

Mobile Phone Problem Use Scale (MPPUS; Bianchi & Phillips, 2005) is a 27-

item self-report scale that contains items relating to mobile phone related tolerance, 

withdrawal, escapism, and negative life consequences (for example: “My friends and 

family complain about my use of the mobile phone.”). Due to lack of availability of the 

original semantic anchors, a five-point Likert scale was utilized to score the MPPUS with 

responses ranging from “Not true at all”, to “Extremely True”. Scores on the MPPUS 

range from 27 to 135, with higher scores indicating greater levels of dependence. Bianchi 

& Phillips (2005) demonstrated the construct validity of the MPPUS by showing that it 

correlated with other measures of mobile phone problem use, namely: self-reported MP 

use per week (r = 0.45, p < 0.01), number of individuals called on a regular basis (r = 

0.42, p < 0.01), and the average monthly MP bill (r = 0.43, p < 0.01). Construct validity 

of the MPPUS as a measure of addiction has also been demonstrated by its relationship 

with the MMPI-2 Addiction Potential Scale (r = 0.34, p < 0.01) and the Short Message 

Service Problem Use Diagnostic Questionnaire (r (76) = 0.741, p < 0.001). Bianchi & 

Phillips’ (2005) analysis of the internal consistency of the MPPUS yielded a Cronbach’s 

alpha of 0.93, from which it can be implied that the measure is reliable and has high 

internal consistency between items. 

 Mobile Phone Dependence Questionnaire (MPDQ; Toda, Monden, Kubo, 

Morimoto, 2004) is a 20-item self-report survey that assesses the frequency of occurrence 

of behaviors associated with mobile phone dependence (for example: “I don’t really want 
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to go places where mobile phone signals are weak.”). On a four-point scale ranging from 

Always to Hardly Ever, participants indicate the general frequency with which they 

perform certain mobile phone related behaviors. Scores range from zero to sixty, with 

higher scores indicating greater levels of dependence. High internal consistency has been 

found in adult populations (α = 0.86) (Toda et al., 2004; Ezoe et al., 2009). As a measure 

of dependence, evidence of construct validity for the MPDQ comes from the positive 

correlation found between the MPDQ and two domains of the Neuroticism-Extroversion-

Openness-Five Factor Inventory (NEO-FFI): extroversion (r = 0.328, p < 0.001) and 

neuroticism (r = 0.190, p < 0.005). These two domains are implicated in dependence, and 

thus the positive correlations between scores on the NEO-FFI and the MPDQ indicate 

that the MPDQ has criterion validity (Ezoe et al., 2009). 

 Beck Depression Inventory-II (BDI-II; Beck, 2006) is a twenty-one item self-

report measure for assessing the severity of depression in adults and adolescents. On each 

item, participants are asked to select the statement that best describes the way they have 

been feeling during the previous two weeks (for example: “I feel the same about myself 

as ever”, “I have lost confidence in myself”, ”I am disappointed in myself”, or “I dislike 

myself.”). Internal consistency for the measure is high (α = 0.91), and the BDI-II has 

been found to be an appropriate screen for depression within a variety of populations 

(Beck, 2006). 

 Family History of Alcohol and Drug Use Questionnaire (Ceballos, 2006) assesses 

familial history of problematic alcohol & drug use. Participants are given a pedigree chart 

and asked to indicate whether each of their family members have never used alcohol or 

drugs, socially used alcohol or drugs, or have had a problem with alcohol or drugs.  
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 Omron BP785 10 Series Upper Arm Monitor (BP785) is a digital blood pressure 

monitor that operates using the oscillometric method. Through this method, blood flow 

through the brachial artery is measured and converted into a digital blood pressure 

reading. Oscillometric measurements have been shown to be as reliable as other forms of 

blood pressure measurement, with White & Anwar (2001) finding no significant 

differences in the accuracy of an oscillometric Omron blood pressure monitor when 

compared to results obtained with an aneroid sphygmomanometer. 

Data Collection 

 Professors who agreed to allow recruitment from their classes presented a sign-up 

sheet to their students during class. Convenience sampling was utilized within these 

classes to enroll any and all interested students fitting the inclusion criteria for the study. 

 Data collection occurred in a laboratory setting inside the psychology building. 

There, each student who arrived with the intention of participating was given a consent 

form enumerating his or her rights as a participant and outlining the basic format of the 

study. After verifying that the participant met the inclusion criteria for the study and 

obtaining consent, the participant was instructed to dial a phone number linked to a 

Skype digital phone account. Having the participant dial the experiment’s Skype account 

served two purposes: 1) it gave the experimenter contact information necessary for the 

experimental manipulation and 2) it provided a means by which to text debriefing 

information to the participant.  

 After the participant’s call connected with the Skype account, the experimenter 

instructed him or her to hang up. The experimenter then instructed the participant to bring 

along any possessions and enter the lab where the study was being conducted. The layout 
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of the testing environment was as follows: two rectangular desks were present in the 

room. The first was situated against the wall in the middle of the room. A standard desk 

chair was behind the desk, so that the participant sat in the middle of the desk facing the 

wall. The BP785 was situated on the corner of the table, to the participant’s left. A pen 

and a purple folder containing the survey packet were placed in the center of the 

participant’s desk. The second desk was situated at a ninety-degree angle to the first. A 

chair for the experimenter was situated between the desk and the wall. This set-up 

allowed the experimenter to operate the BP785 and a laptop situated in the center of the 

desk while keeping the screen entirely out of view of the participant. A small, plastic 

rectangular bin was situated on the left side of the experimenter’s desk.  

In the lab, the participant was asked to take a seat. Once seated, the blood pressure 

cuff was applied and a test reading was performed in order to ensure that the cuff was 

adjusted properly and the BP785 was operating correctly. After confirming that the 

BP785 was functioning properly, the participant was instructed to open the folder in front 

of him or her and begin filling out the surveys. As the participant opened the folder, the 

experimenter started a timer and the baseline period commenced. 

The survey packet contained the following questionnaires in the order listed: the 

State-Trait Anxiety Inventory, A-State scale (SSAI; Spielberger et al., 1970), the Mobile 

Phone Problem Use Scale (MPPUS; Bianchi & Phillips, 2005), a demographic 

questionnaire, the Mobile Phone Dependence Questionnaire (MPDQ; Toda et al., 2004), 

the State-Trait Anxiety Inventory, A-Trait scale (STAI; Spielberger et al., 1970), the Beck 

Depression Inventory-II (BDI-II; Beck, 2006), the Family History of Alcohol and Drug 

Use Questionnaire (See Ceballos, 2006), and another copy of the SSAI. 
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 The baseline and task conditions occurred back to back, spanning a fifteen-minute 

timeline. The baseline condition comprised the first six minutes of the experiment and 

was followed immediately by the task condition, which lasted for the remaining nine 

minutes. Blood pressure and heart rate were measured three times during the baseline 

period: at the one-minute mark, at the three-minute mark, and at the five-minute mark. 

The average of these readings was taken and used as the participant’s baseline condition 

values for systolic blood pressure (SBP), diastolic blood pressure (DBP), and pulse. 

Blood pressure and heart rate were taken five times during the task condition: at the 

seven-minute mark, and every two minutes thereafter. The mean of these readings was 

reported as the participant’s SBP, DBP and pulse values for the task condition. 

Difference scores between baseline values and task values will be calculated separately 

for both blood pressure and heart rate.  

The participant was allowed to maintain possession of his or her MP and to utilize 

it throughout the baseline condition. At the six-minute mark, the baseline condition ended 

and the task condition began. The experimenter then picked up the rectangular bin from 

the desk and extended it to within reach of the participant. The participant was then asked 

to place his or her MP in the bin. If the MP was not already turned on with the ringer 

activated, the participant was asked to do so before placing it in the bin. The 

experimenter then placed the plastic bin upon the desk, effectively obscuring the 

participant’s view of his or her mobile phone. 

During the task condition, the experimenter used Skype to send two SMS 

messages to the participant’s MP. The first SMS message was sent to the participant’s 

phone at the eight-minute mark, and the second was sent at the twelve-minute mark. The 
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experimenter also made two calls to the participant’s MP in a similar fashion. The first 

call was made at the ten-minute mark, and the second will be made at the fourteen-minute 

mark. The timing of the calls and texts was spaced so that blood pressure (BP) readings 

were taken thirty seconds after the conclusion of each call and forty-five seconds of the 

receipt of each text. If either a call or SMS message sent to the participant’s MP failed to 

result in activating the ring tone, further calls and texts were made until an audible 

response was elicited from the MP. Any participant who asked to check his or her phone 

was asked to wait until the end of the experiment.  

 If the participant completed the survey packet before the fifteen-minute mark, the 

experimenter asked him or her to keep quiet and remain still until the task condition was 

completed and all BP readings were taken. If the participant had not completed the 

survey packet at end of the task condition, the experimenter waited for him or her to 

finish. The experimenter then removed the blood pressure cuff from the participant’s arm 

and returned his or her MP. The participant was then asked to join the experimenter at the 

experimenter’s desk to witness the deletion of his or her phone number from the Skype 

account. After the deletion of his or her personal information, the participant was 

informed that a delayed debriefing would be occurring. He or she was then given 

instructions as to how and where they could receive a full debriefing and the results of the 

study upon its completion. Finally, the participant was be thanked for his or her 

cooperation and dismissed.
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Table 1 

Demographics and Trait Characteristics 

Age 18-­‐33,	
  Mean	
  =	
  21.6	
  ,	
  Std.	
  Deviation	
  =	
  	
  2.9	
  

Gender	
   15	
  Male	
  (30%),	
  34	
  Female	
  (68%)	
  

Ethnicity	
   36	
  Caucasian	
  (72%),	
  10	
  African	
  American	
  
(10%),	
  3	
  Asian	
  (6%),	
  3	
  Native	
  American	
  
(6%)	
  

Trait	
  Anxiety	
   Mean	
  =	
  35.204,	
  Std.	
  Deviation	
  =	
  9.77	
  

BDI	
  Scores	
   Mean	
  =	
  10.46,	
  Std.	
  Deviation	
  =	
  6.668	
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Table 2   

General Outline of the Laboratory Testing Session. 

          

Time  Task(s)    Duration 

          

0:00  SSAI     1-2 minutes 

1:00  BPR1,  MPPUS, MPDQ 3-5 minutes 

3:00  BPR2     

5:00  BPR3 

6:00   Manipulation*, STAI, BDI 5-10 minutes   

7:00  BPR4 

8:00  Manipulation**     

9:00  BPR5 

10:00  Manipulation***   

11:00  BPR6 

12:00  Manipulation**, FHADUQ 3-4 minutes 

13:00  BPR7 

14:00  Manipulation***, SSAI   

15:00  BPR8, Debriefing  5-10 minutes 
          
*Phone Surrendered; **Text; ***Call; State-Trait Anxiety Inventory A-State Scale 

(SSAI), Blood Pressure Reading (BPR), Mobile Phone Problem Usage Scale (MPPUS), 

Mobile Phone Dependence Questionnaire (MPDQ), State-Trait Anxiety Inventory A-Trait 

Scale (STAI), Beck Depression Inventory-II (BDI), Family History of Alcohol and Drug 

Use Questionnaire (FHADUQ)
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Data Analysis 

To examine manipulation-related changes in cardiovascular and psychological 

indicators of anxiety/stress, separate (time: pre- vs. post-manipulation) x 2 (gender: male 

vs. female) repeated measures ANOVAs were used for each dependent variable: systolic 

and diastolic blood pressure, pulse rate and self-reported anxiety. Pearson correlations 

were used to examine the potential relationship between these dependent variables and 

measures of mobile phone dependence (e.g., the MPPUS and MPDQ).  
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CHAPTER V 

 

RESULTS 

Demographics  

Demographic characteristics of ethnicity and age were analyzed using Chi-Square 

analysis and t-tests, respectively, with gender as a grouping variable. Frequency Males 

and females were well matched on demographics and did not differ on distribution of 

race/ethnicity; the majority of participants were Caucasian. Males and females did not 

differ significantly with respect to age; the average age of participants was 21.6 years 

(S.D. = 2.9).  

Cardiovascular Measures  

To address hypothesis 1, cardiovascular measures of SBP, DBP and pulse rate 

(bpm) at baseline and after the manipulation were examined using separate repeated 

measures ANOVAs with gender as the between-subjects factor and time as the within-

subjects factor. SBP did not change significantly over time; however, males had a higher 

SBP overall compared to females (F(1,47)=12.88; p=.001). No significant changes were 

noted over time or between genders for DBP or pulse rate.  

To address hypothesis 2, Pearson correlations between mobile phone dependence 

measures and cardiovascular variables were non-significant when the correlations were 

examined in the entire participant sample. Similarly, no significant relationships were 

noted when males and females were examined separately. 
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Self-Reported Anxiety  

To address hypothesis 1, SSAI scores at baseline and after the manipulation were 

examined using repeated measures ANOVA with gender as the between-subjects factor 

and time as the within-subjects factor. Anxiety did not change significantly over time, 

and effects of gender and the time x gender interaction were also non-significant.  

To address hypothesis 2, a significant correlation was noted between MPPUS 

scores and anxiety at time 2 (r(48) = .35; p = .01), but not at baseline (r(48) = .11; p = 

.43), suggesting that the manipulation selectively increased anxiety among individuals 

who were prone to mobile phone dependence. Furthermore, in the absence of a 

significant correlation between MPPUS scores and baseline anxiety, the significant 

correlation found between MPPUS scores and SSAI change scores (r(48) = .41; p = .003) 

shows that changes in post-manipulation anxiety were not due to pre-existing anxiety 

issues. Individuals who were more addicted to their mobile phones were more likely to 

experience higher anxiety after the manipulation.  

Problematic MP Use and Depression  

The relationships between depression and problematic MP use measures (MPPUS 

and MPDQ) were examined via Pearson correlations. A significant correlation was found 

between scores on the BDI-II and the MPPUS (r(49) = .33; p = .019) but not between the 

BDI-II and scores on the MPDQ. Individuals with higher scores on the BDI-II were more 

likely to endorse higher scores on the MPPUS.
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Figure 1 

Correlations between MPPUS and SSAI 
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CHAPTER VI 

 

DISCUSSION 

 This study is unique in that it represents the first time in which the phenomenon 

of problematic mobile phone use has been studied via an experimental manipulation. 

While the relationship between problematic MP use and relatively stable traits like 

impulsivity, trait anxiety, and self-esteem have been examined in the past, no research 

has attempted to move beyond examining the utility of stable characteristics as predictors 

of problematic mobile phone use. This study expands on previous research methodology 

in that it not only analyzes potential predictors of problematic MP use; it assesses cue-

reactivity amongst problematic users in terms of the physiological and psychological 

responses to MP abstention during cue exposure. Approaching problematic MP use as it 

applies to the cue-reactivity paradigm via the experimental investigation of testable 

hypotheses allows for a more developed discussion of whether or not problematic MP use 

can be conceptualized as dependence or addiction.  

Hypothesis 1, that forced mobile phone abstention would increase anxiety, was 

not substantiated for cardiovascular measures or self-reported anxiety in terms of the 

expected within-subjects effects of time. However, as illustrated in Figure 2 (part C), 

individuals endorsing the highest scores on the measure of problematic use were also 

those that experienced the greatest increases in post-manipulation anxiety. Following 

Drummond’s (2000) paradigm, the changes observed in post-manipulation anxiety in this
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experiment evidence cue-reactivity that is symbolic-expressive, or psychological, in 

nature. This marks the first time in the literature that cue-reactivity has been documented 

in problematic mobile phone users. 

Studies of cue-reactivity in opioid, cocaine, and alcohol dependent individuals 

have found significant positive correlations between self-reported anxiety and craving 

(Swift & Stout, 1992; Sinha, Fuse, Aubin, & O’Malley, 2000; Chiang, Scheutz, & Soyka, 

2005; Tavares, Zilberman, Hodgins, & el-Guebaly, 2005). However, findings among 

social or occasional users of addictive substances have been less reliable. The consistent 

finding of significant positive correlations between craving and anxiety in studies of 

substance dependent individuals seems to point to a common mechanism between 

substance dependence and mobile phone dependence. If this is true, then the observed 

changes in post-manipulation anxiety may serve as an indirect indicator of increased 

craving. Further investigation of craving in response to MP-related cue exposure could 

potentially yield further evidence of cue-reactivity amongst problematic MP users. While 

several items in the MPPUS relate to craving, future research of this type could benefit 

from the inclusion of a craving specific measure. 

The lack of significant findings regarding the relationship between scores on the 

MPPUS and physiological outcome measures should not be interpreted to mean that no 

physiological consequence occurs in response to forced mobile phone abstention. Rather, 

it should be understood as fairly substantial evidence that the means by which this study 

attempted to measure physiological response failed within this paradigm. Future attempts 

to analyze physiological response to MP related cue exposure should be made using 

instruments that take continuous measurements. Additionally, other means by which to 
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measure physiological arousal should be taken advantage of. Investigating cue-

responsivity to MP related cues via electroencephalography or measurement of galvanic 

skin response could reveal findings that were undetected by the static blood measure 

monitor utilized in this study.   

This study is the first to administer either the MPDQ or the MPPUS to an 

American sample. Analysis of the results revealed that there was a strong positive 

correlation between scores on the MPPUS and the scores on the MPDQ (r = .709, n = 50 , 

p = .01), contributing evidence of construct validity for both measures. Bianchi & 

Phillips (2009) developed and validated the MPPUS in English for use in an Australian 

sample, and it has since been translated and validated for use with Japanese speaking 

samples (Takao et al., 2009). The discovery of significant positive relationships between 

MPPUS scores and both BDI-II scores and post-manipulation anxiety, provide evidence 

of convergent validity for the MPPUS as a measure of problematic mobile phone use in 

American samples.   

In contrast, the MPDQ was developed and validated for use with Japanese 

speaking samples, and while translated into English, has not been validated for use with 

English speaking samples. While positively related to scores on the MPPUS, the lack of 

significant relationships between the MPDQ and any other measures in the study appears 

to indicate that the MPDQ may not be an appropriate instrument for use with an 

American sample. The lack of significant findings between scores on the MPDQ and 

other outcome/predictor variables, in spite of a significant positive correlation to MPPUS 

scores, may reflect a lack of sensitivity in differentiating excess use from problematic or 

pathological use. This may in part be due to issues arising from the cultural specificity of 
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the instrument. Further investigation of the psychometric properties of the MPDQ is 

necessitated, but the results of this study indicate that any decision to use the MPDQ with 

an American sample should be carefully evaluated. 

The results of this study are in line with existing literature that failed to find 

gender to be a predictor of scores on the MPPUS and the MPDQ (Bianchi & Phillips, 

2005; Toda et al., 2006). While Bianchi & Phillips (2005) also found age to be a 

predictor of problematic MP use, males and females did not differ on age in the current 

study; thus, this variable was not examined as a covariate (Bianchi & Phillips, 2005).  

The current study is not the first to have examined the relationship between 

depression as measured by the BDI-II and problematic MP use; it is, however, the first to 

look at that relationship using the MPPUS. Of the two studies in the literature that 

examined the relationship between BDI-II scores and problematic MP use, Ha et al. 

(2008) reported significant findings, whereas Billieux et al. (2007) did not. The discovery 

of a significant relationship between MPPUS and BDI-II scores in the current study 

supports Ha et al.’s (2008) findings, highlighting the importance of continuing to include 

measures of depression in studies of problematic MP use. 

More research is needed to determine the nature of the relationship between 

depression and problematic MP use. While severity of depression was directly related to 

the intensity of problematic use, the correlational methodology utilized in this study does 

not allow for an examination of the temporal relationship between the two. Future 

research should address this issue to assess whether depression precedes problematic 

mobile phone use or vice versa, and whether a causal relationship exists between the two. 
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Limitations 

 The results of the present study are intriguing; however, a number of issues 

remain to be addressed in future research.  

Sample Composition. Recruiting from undergraduate psychology courses via 

convenience sampling failed to yield sufficient numbers of high-use mobile phone 

participants. It was hypothesized that reactivity in this subset of individuals would be 

more pronounced than in those with average or below average scores on the MPPUS and 

MPDQ. Unfortunately, due to the small number of participants within each category, the 

relationship between levels of self-reported mobile phone dependence and physiological 

response could not be analyzed as intended.  

Technical Limitations. Over the course of data collection, modification of 

protocol was necessitated due to technical difficulties encountered with the BP785. On 

multiple occasions, error messages were encountered when blood pressure readings were 

taken. In these instances the blood-pressure cuff was removed and reapplied with a 

blood-pressure reading taken immediately following reapplication. In all cases, 

reapplication corrected the error and yielded a blood pressure reading. One participant’s 

data could not be included in this study due to an inability to acquire a BP reading.  

Errors generally occurred during the task condition after several readings had 

been successfully taken. It is believed that the number of consecutive measurements 

taken per participant exceeded the number for which the blood pressure monitor was 

designed, leading to a loosening of the arm cuff and resulting in the aforementioned 

errors. Additionally, as indicated in the Blood Pressure Monitor manual, interference 

from the usage of cellular phones in close proximity to the machine may have contributed 
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to the operational failures. Whatever the cause of the errors, their presence indicates that 

the accuracy of the physiological data collected in this study is questionable. 

Methodology. For the study at hand, the procedure for physiological data 

collection may not have adequately captured subjective reactivity to mobile phone 

abstention. When the study was being designed, it was thought that abstention from 

mobile phone use would yield a sustained physiological response that would persist 

throughout the entirety of the task condition. During the task condition, measurements 

were taken, on average, thirty seconds after each phone call was received, and forty-five 

seconds after each text. The results may have differed had measurements been taken 

while the participant’s MP was ringing. In future research, the use of a continuous blood-

pressure monitoring system could provide a more accurate assessment of physiological 

response. 

 Deception. The experimental manipulation employed in this study requires 

alteration to increase external validity. While the true nature of the study was never 

explicitly conveyed to the participants, active deception was not utilized. The 

experimenters’ frequent interaction with both the Skype interface and the blood-pressure 

monitor was readily apparent to the participants, and was often sufficient to make the 

premise known. Additionally, the presence of two mobile phone related questionnaires in 

a packet containing only eight surveys might have been sufficient to betray the purpose of 

the experiment, especially considering that the possession of a mobile phone was one of 

the inclusion criteria for the experiment.  

Several participants made comments confirming that they were aware of the 

manipulation during the experiment. It is possible that awareness of the experimenter’s 
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role in the incoming calls and SMS messages during the experiment decreased reactivity. 

Since no efforts were made to ascertain how many participants remained naïve, the 

ecological validity of the results is called into question.  

Suggestions for Future Research  

Attempts at investigating the relationship between forced mobile phone abstention 

and psychological and physiological reactivity would benefit from a more convincing 

deception. Splitting the experiment into two stages could be helpful in crafting such a 

deception. In the first stage, a questionnaire packet could be administered to participants 

containing a single mobile phone use assessment instrument alongside several unrelated 

surveys. Recruitment for this initial stage would occur in the classes with the highest 

number of students enrolled, allowing for expedited recruitment and processing of a 

larger number of participants. From this sample, those participants who scored highest in 

mobile phone usage could be recruited for stage two of the experiment.  

 In stage two, active deception would be utilized. Participants would be told that 

they were taking part in a study pertaining to an unrelated topic. The naïve participants 

would then be attached to a continuous blood pressure monitor and given a neutral 

distraction task. While he or she performed the distraction task, and after an appropriate 

baseline reading had been taken, an unseen confederate would call and message the 

participant’s phone. These changes in methodology would aid in keeping the 

manipulation covert while also allowing the experiment to target addicted populations 

instead of relying on a convenience sample of mostly social users. 

Conclusion 
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 The methodology utilized in this study failed to uncover a relationship between 

self-reported problematic MP use and cardiovascular response. However, the findings 

supporting the relationship between problematic MP use and self-reported, post-

manipulation anxiety suggest that the design is an effective paradigm for assessing the 

relationship between self-reported anxiety and mobile-phone dependence within a 

laboratory setting via a quasi-deceptive provocation. Further refinements of this new 

paradigm may yield a more sensitive screen for problematic MP use and the underlying 

psychological and physiological correlates.

.
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APPENDIX A: STATE-TRAIT ANXIETY INVENTORY (A-STATE SCALE) 
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APPENDIX B: STATE-TRAIT ANXIETY INVENTORY (A-TRAIT SCALE) 
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APPENDIX C: MOBILE PHONE PROBLEM USE SCALE 
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APPENDIX D : MOBILE PHONE DEPENDENCE QUESTIONNAIRE 
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APPENDIX E: BECK DEPRESSION INVENTORY-II 
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