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The bits and bytes of computer/Internet addiction:
A factor analytic approach

MARC E. PRATARELLI, BLAINE L. BROWNE, and KIMBERLY JOHNSON
Oklahoma State University, StiUwater, Oklahoma

A factor analytic approach was used to explore possible constructs underlying so-called computer/In
ternet addiction. A 94--item survey was developed, from which two major and two minor factors were
derived. Factor 1 focused on problematic computer-related behaviors in heavy users of the Internet,
whereas Factor 2 focused on the usefulness and general purpose nature of computers and the Internet.
Factor 3 isolated a combination of use of the Internet for sexual gratification and shyness/introversion,
and Factor 4 focused on an absence of problems related to Internet use that were coupled with a mild
aversion or a disinterest in this technology. These data support the notion that some individuals have a
mixture of obsessive-like characteristics related specifically to their computer/Internet use but that, not
surprisingly, they also exhibit a preference for on-line, rather than in-person, interactions.

The 1990s have been distinguished by the explosive
growth ofthe Internet, surpassed in magnitude and scope
only by the development, affordability, and availability
ofthe personal computer. In the absence ofhourly charges
and given the ease ofunlimited access to the Internet, in
dividuals have been able to log on for hours at a time. How
ever, like any technology aimed specifically for human
consumption, abuse can have severe consequences for the
individual and, potentially, for the community at large
(Anderson, Bikson, Law, & Mitchell, 1995; Jacobson &
Roucek, 1959; King & Kraemer, 1995; Kraut et al., 1998;
Young, 1996). The potential misuse (i.e., excessive use)
of computers and, in particular, of the Internet has led to
concern over the addictive properties of this new tech
nology (see Fizel, 1997; Griffiths, 1995a, 1995b, 1997,
1998; Shaffer, as cited in O'Neill, 1995). A new jargon has
allowed frequent users to sometimes refer to themselves as
webaholics or cyberholics. Arguably, within a few decades
of the introduction and proliferation of television, social
critics, educators, clinicians, and politicians began the
ongoing debate as to its contribution to the decline ofthe
family and morality and to other more tangible social ills.
Similarly, some have reported that the computer and, more
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recently, the Internet and the World-Wide Web (WWW)
are also altering the social landscape (see, Orzack, 1998;
Shotton, 1989; Sleek, 1998).

A fairly recent development in the debate is the appear
ance of a cluster of behaviors potentially causing prob
lems, variously labeled computer or Internet addiction or
dependency, Internet addictive disorder, or cyberaddiction
(Brenner, 1997; Fearing, 1997; Henderson, 1996; Orzack,
1998; Shotton, 1989, 1991; Young, 1996). One important
issue that has not been sufficiently well addressed is the
classic interdependency between the medium and the mes
sage. Early research (e.g., Shotton, 1989, 199l}-prior to
the popularization ofthe Internet, when computer use re
quired a more sophisticated user (e.g., one with knowl
edge ofDOS or UNIX commands)-clearly showed that
much of the fascination or obsession had to do with the
medium. On the basis ofmore recent research, if one as
sumes that the computer remains the medium, and the In
ternet a convenient metaphor for the sum of the messages,
then one could argue that the fascination or obsession has
more to do with the message. However, because the recent
research either uses the terms interchangeably or uses
one to the exclusion ofthe other, without differentiating as
to whether the symtomology is specifically attributable
to the medium or the message, a more conservative ap
proach would be to use the terms together. This should
continue until such time that specific attributes ofthe pu
tative disorder can be assigned either to the medium or to
the message. Thus, for the purpose of focusing our present
understanding of the behavior we sought to investigate,
we operationally defined computer/Internet addiction as
a putative phenomenon or disorder that is dependent on
both the medium and the message, without exhibiting a
bias in favor of either.

Although some suggest that the addiction label is pre
mature (Brenner, 1997), many have individually verified
its existence through subjective surveys or personal obser-
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vation. In some cases, addiction tests, support services,
or clinical treatments have been developed (see, e.g.,
Fearing, 1997; Orzack, 1998; Young, 1996). Nonetheless,
treating an ill-defined, potentially misclassified dysfunc
tional behavioral profile has become a lucrative business
on the Internet. Although some researchers have attempted
to validate computer/Internet addiction by surveying
computer users (Brenner, 1997; Young, 1996), no at
tempts have been made to characterize empirically the
psychological factors that may drive the problem behav
ior in certain individuals. Such validation is required be
fore determining whether a problem behavior for an in
dividual constitutes a unique disorder. Moreover, little
more than anecdotal evidence and intuitive rationaliza
tions based on descriptive statistics has been offered when
discussions tum to the prediction of which individuals
are most at risk of developing an addiction (Fearing, 1997;
Roberts, 1997; Young, 1996). In most cases, studies
dealing with computer/Internet addiction are not empir
ical studies but, rather, newspaper op-eds, periodical ar
ticles, or subjective commentary on personal WWW sites,
with personal opinions being based on introspection or
intuitive rationalizations; one Web site actually cites the
advice ofa prominent newspaper columnist of the "Dear
Abby" type.

Young (1996) and Griffiths (1998) used a different ap
proach by examining and discussing the value of case
studies of individuals purportedly addicted to computer
or Internet use. As with all case studies, although the data
are often provocative and sometimes insightful, they are
less than satisfactory in terms ofproviding generalizable
models. Nonetheless, Griffiths (1998) most recently has
summarized the preponderance of the evidence as sug
gesting "that excessive usage in a majority of cases ap
pears to be purely symptomatic but that for what appear
to be an exceedingly tiny minority, the Internet may be
addictive" (p. 71). Therefore, in view of the growing
concern over the addictive properties of computers and
the Internet and in view of the accumulating anecdotal
evidence and intuitive rationalizations, the major goal of
the present study was to begin filling the gap created by
the absence of empirical evidence supporting or discon
firming a cluster of behaviors unique to these combined
technologies. The specific objectives were to examine
and test the efficacy ofseveral factors purported to drive
the apparent craving or compulsion in computer/Internet
use and to explore some of the possible personality at
tributes that may predispose some individuals to this par
ticular type of behavior profile.

METHOD

Subjects
The principal focus of our concern was the traditional college

student population. Three hundred and fifty subjects were recruited
from various departments at Oklahoma State University. From
these subjects, 341 surveys (163 from males, 178 from females)
were completed and found to be free of artifacts (e.g., malingering,
incomplete sections, etc.). The subjects were offered extra course

credit for their participation in filling out the anonymous survey.
Mean age was 22.8 years (SD = 5.88 years), with a range from 16
to 67 years; the median age was 21 years. The purpose of sampling
from across several majors was to enhance the likelihood of re
cruiting individuals with specific interests involving computers
while approximating a more diverse and representative sample.
Moreover, not recruiting from at least one area in which computer
enthusiasts congregate in larger than normal numbers would have
underrepresented their numbers in the sample. In all, 103 surveys
were collected from students attending math and computer science
courses, and 238 were collected from the sociology and psychology
departments. The sampling manipulations are not intended to rep
resent the normal population, because the sample came from the
university environment.

Materials and Procedures
A survey was developed, focusing on conventional demographic

(categorical) variables and on domain-specific variables regarding
the computer, the Internet, and their use. The survey consisted of 19
such categorical items and 74 dichotomous (true/false) items ad
dressing a broad range of computer/Internet, social, and personal
activities. Three of the true/false items were used as foils (e.g., "I
have never met anyone who wears glasses or contacts") to detect
malingerers in the sample. The working logic ofusing so many vari
ables was to develop an initial survey that was comprehensive and
from which insensitive variablescould later be discarded, but only on
an empirical basis. The Appendix lists the various categorical and
dichotomous variables of the survey that were used; it is the origi
nal survey, as it was administered to the sample in the present data
base. In addition to the present authors, two professors from com
puter science, three self-diagnosed computer addicts, two computer
laboratory supervisors who commented on the nighttime behavior
of subjects, and a university counseling psychologist who reported
having treated several computer/Internet-addicted students assisted
in the development of the survey instrument. The survey was also
based on a meta-analysis of the existing literature and of surveys on
computer or Internet use and addiction (including tests and surveys
that were found on the Internet). Many features found consistently
were included as specific questions in the present survey. Because
there were no valid and reliable empirically tested surveys, face va
lidity was the sole criterion for including a variable during the de
velopment of the instrument. In nearly all cases, instructions for
completing the anonymous survey were given to groups; 15 min
were allotted, with specific instructions not to talk and not to return
to previous items once a response had been entered.

RESULTS

The survey responses were screened for missing data
and for normality. Frequencies were computed for the
functional demographic variables. All the variables were
transformed to z-scores, for ease of comparison. A prin
cipal components factor analysis was performed to explore
the interrelationships between the categorical and the di
chotomous variables. A total of31% ofthe variance was
explained with four factors. Fifty-five ofthe 93 initial vari
ables were isolated on the basis of sufficient variability.
Varimax rotation was used for ease ofinterpretation of the
factors. A minimum criterion of .35 was set as the cutoff
at which to accept individual factor loadings. Table 1 lists
the factor loadings for the two principal factors (I and 2)
and two additional minor factors (3 and 4).

Factor 1 accounted for 17.9% of the variance, with an
eigenvalue of 11.26. Twenty-three of the true/false items
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Table 1
Individual Factor Loadings for the Two Main Factors

(1 and 2) and the Two Minor Factors (3 and 4)

Factor

Item 2 3 4

Played video games (2) .50269
Late for meetings (3) .49963
Prefer being on line (5) .61398
Lost sleep (6) .49845
Missed meals (7) .54305
Meet Net friends (8) - .39585
Alleviate depression (9) .43828
Access was down (II) .45624
Alleviate loneliness (12) .40095
Lose track of time (20) .52657
People say I'm shy (21) .56231
Don't miss the Net (23) .46368
On line too long (24) .57435
Called "nerd," etc. (25) .53490
Use adult only sites (26) .40617 .55004
Introverted (28) .58928
Dietary changes (38) .68564
Internet use is okay (39) .36656
Can't stay off line (41) .58430
I exercise less now (42) .63639
Tried new things (43) .63019
Physically aroused (44) .35581 .43743
Found info on line (49) .39185
Borrowed money (50) .55711
Extroverted (54) -.55780
Cutshort my sleep (55) .66620
Government regulation (58) .49679
Prefer face-to-face (59) -.38186 .37627
Work is okay (60) .43847
No Internet friends (61) .47099
No access is okay (62) .35460
Downloaded nudes (64) .35871 .56837
Gambling (65) .43214
Stay connected (66) .47995
Computer programs (67) .35771
Hacked my way in (68) .50906
Disorientation (69) .50412
Finding new sites (70) .45609
Shopping on line (71) .42681
Finding answers (72) .38690
Used encryption (73) .41999
Use e-mail extensively .52040 - .35445
Use FTP extensively .51274
Many hours/week on line .43125 .67487
IRC (monitor chat lines) .42479
Like Playing MUD .40000
Access during the day .51213
Log on from home - .47456
Access from campus .44831
Extensive WWW use .70324

Note-The item description and the number (in parentheses) listed on
the left correspond to the item and number in the 74 true/false items in
the survey. The nine categorical measures listed at the bottom of the
table correspond to the matching variable in the first section of the sur
vey. The criterion for acceptance was .35 or higher. Positive loadings
represent a positive relationship for the corresponding variable, and a
negative loading suggests that the variable is orthogonally opposed to
the factor.

loaded onto the first factor, along with one categorical
variable that was negatively loaded. The second factor ac
counted for 6% ofthe variance, with an eigenvalue of3.79.
Seven true/false items loaded onto this factor, along with

one positively and eight negatively loaded categorical
variables. The third and fourth factors accounted for only
3.8% and 3.4% of the variance, respectively, but they were
included because they appeared to be related to the main
construct (problems with computers/Internet) when the
specific variables were examined. For Factor 3, six true/
false items were positively loaded, and two were negatively
loaded; no categorical variables loaded onto Factor 3.
Factor 4 had eight positively and two negatively loaded
true/false variables and no categorical variables.

DISCUSSION

Factor 1
The principal functional characteristic of these vari

ables suggests a construct that is aimed at problem be
havior and the hard-core computer/Internet user. Refer
encing the listing in Table 1with the corresponding items
in the survey revealed the complex and diverse nature of
this major factor. The frequency of responses for indi
vidual elements (Table 2) ranged from 4% to 24% of the
sample, with factor loadings ranging from approximately
.4 to .7. In general, the first factor is characterized by the
subjects' reports of loneliness and social isolation, of
forgetting to eat or being late and missing appointments
because oftheir heavy use of the Internet, ofbeing called
"junkie" or "computer nerd," of negative changes in di
etary and exercise habits, and ofeye strain. Ofparticular
concern is the report that, in view of the loneliness and
social isolation owing to their computer/Internet use, ap
proximately 23% of the sample reported using the Inter
net "to feel better" and to alleviate feelings ofdepression .
Congruent with this effect are responses to the item that
indicate a preference for being on line rather than social
izing with people in vivo. The reason a depressed indi
vidual seeks out the Internet to alleviate feelings of de
pression is not clear from the present database. Kraut et al.
(1998), however, have made the causal claim that it is In
ternet use that leads to feelings of isolation and depres
sion. They noted that "The major threat to the causal claim
would arise if some unmeasured factor varying over time
within individuals were to simultaneously cause increases
in their use of the Internet and declines in their normal
levels ofsocial involvementand psychological well-being"
(p. 1028). The present database clearly shows that, in
view of Factor 1, which focuses on negative aspects of
computer/Internet use, some individuals will increase
their activity as their feelings of isolation increase. This
form ofcompensatory behavior produces a cycle in which
loneliness and depression feeds computer/Internet use,
which, in turn, leads to more loneliness and depression,
which, in turn, feeds the computer/Internet use, and so
forth. Anecdotal comments from counselors and self
identified addicted individuals are consistent with this in
terpretation of the present data.

Nearly 20% of the sample reported using the Internet
to become sexually aroused. A small proportion (4%) re
ported using the Internet for gambling purposes. Yetan
other characteristic of this principal factor was that ap-



308 PRATARELLI, BROWNE, AND JOHNSON

Table 2
Percentage of341 Subjects Who Responded
to Each of the TruelFalse Statements That

Had Positive Loadings for Factors 1-4

Factor

2 3 4

Item % Item % Item % Item %

3 13 2 58 21 30 23 75
5 6 11 66 26 34 39 48
6 20 26 34 28 32 51 51
7 21 49 62 44 20 59 77
9 23 64 36 58 24 60 81

12 18 71 20 64 36 61 61
20 11 72 40 62 70
24 14
25 15
38 9
41 6
42 8
43 11
44 20
55 8
58 24
65 4
66 11
67 14
68 13
69 23
70 24
73 12

Note-The item numbers to the left of the percentages correspond to
the labelslistedin Table 1.

proximately 13% of the subjects classified themselves
more or less as hackers; several other variables that loaded
onto this factor are consistent with this self-report-that
is, they were characteristic of the sophisticated user ca
pable of writing software programs beyond what is re
quired for class assignments or work and of sending en
crypted messages and who engages in frequent use of
e-mail and file transfer protocol and in more-than-average
use ofmultiple-user domain (MUD) games. Another no
table feature of this principal factor was that 28% of the
sample reported concern over government involvement
in regulating the Internet. Similarly, interviews with stu
dents who self-identified as being frequent Internet
users, or individuals for whom Internet use was exces
sive and caused problems, revealed their irritation with
the university's restrictions on their access to Internet
sites containing sexually graphic material. Interestingly,
the same individuals commented that this action merely
forced them to access such sites from home or work.

Finally, the number ofhours per week ofcomputer/In
ternet use was negatively loaded onto Factor 1, indicat
ing that the subjects responding with this pattern tended
to respond on the high end of this scale. The upper 26%
ofthe sample reported usage above 10-20 h per week, with
3% claiming 40 h or more per week. It is intuitively ob
vious that, to have as many experiences as are covered by

the Factor I loadings, the subjects would have to be spend
ing a large amount of time on line. Thus, another aspect
ofproblem computer/Internet use is the sheer amount of
time spent. As others have noted, spending time engaged
on the computer takes away opportunities to socialize that
would otherwise have been available (Anderson et aI.,
1995; Healy, 1998; Kraut et aI., 1998; Sproull & Faraj,
1995). Kraut et al. have shown recently that, as Internet
use increased in their longitudinal study sample, happi
ness and social support decreased, and depression and
loneliness increased. Alternatively, others have argued
that the Internet actually fosters social interactions (Katz
& Aspden, 1997; Rheingold, 1993). Table 2 lists the per
centages of subjects who responded to the specific items
loaded onto Factor 1.

Factor 2
Seven items loaded significantly onto Factor 2, whose

focus was the utilization and usefulness of computer
technology in general and ofthe Internet in particular. The
high percentages of responses on these seven items sug
gest that the functional construct for this factor is the value
the subjects placed on the computer and the Internet's
general purpose/functional nature. There is a conspicuous
absence ofproblems related to computer/Internet use with
this factor. The percentages in Table 2 range from 20% to
66% ofthe subjects responding to these items. Although
34%-36% reported using the Internet to view sexually ex
plicit material, the item that emphasized sexual arousal
did not load onto this factor, further indication that this
factor does not concern itself with the excesses of com
puter/Internet use. As Table 2 illustrates, the subjects re
ported using the Internet for ordering merchandise or
asking questions they could have had answered by going
to the library; particularly notable, 62% responded yes to
the statement "I have found information or software that I
needed free on the net."

Factor 3
The third and fourth factors explained comparatively

little ofthe variance, but they represent a large percentage
ofresponses, and they focus on two additional unique con
structs. Nonetheless, the third factor is characterized by
two principal aspects, one functional and the other trait
based. Three of the six items that loaded onto Factor 3 are
concerned with the use of the Internet for sexual gratifi
cation. Two of the remaining three items are concerned
with being shy or introverted.' The last item involves con
cern over government attempts at regulating the Internet.
This factor is particularly notable in light of the public,
institutional, and governmental reactions over the avail
ability, access, and viewing of sexually explicit material.
Between 20% and 36% ofthe 341 respondents had these
particular attributes and opinions regarding access and use
of sexual material. However, it is interesting to note that
only one of these items, that dealing with having become
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sexuallyaroused while on line, loaded onto Factor 1,which
was concerned with the negative aspects of computer/
Internet use.

That the sexual applications of computer/Internet use
load separately onto their own minor factor, whereas
only a single sex-related item appears on Factor 1, sug
gests that the concern or publicity over this issue is highly
inflated and probably unjustified for the college-age pop
ulation; it explains only 3% of the variance in this sam
ple. These statistics show that, although approximately
one third of this college-age group reports having used
the Internet to view material of a sexual nature, a con
siderably smaller proportion report having used it to be
come aroused. Recall that, in Factor I, although 20% re
ported having been aroused while on line, a smaller
fraction of the sample (e.g., between 4% and 20%) re
ported that their computer/Internet use caused problems
to the point of affecting their dietary, exercise, health,
sleeping, and social habits. Moreover, personal commu
nications with counseling psychologists suggest that the
number of students who are sought out because of their
poor scholastic performance or who seek out help them
selves because oftheir excesses ofcomputer/Internet use
is currently extremely small (i.e., less than II2 of I% of
the student population in any given year). If this problem
behavior arises disproportionately in the high-frequency
users who also happen to be shy and introverted, some con
cern should be focused on examining the coming gener
ation of college students. In this group, currently in the
K-12 system, the number of households with computer/
Internet access is currently reported to be as high as
70 million (Sleek, 1998), although clearly only a fraction
of these households actually have children in K-12. If
one takes an extremely conservative estimate of only
10 million households at present, some study is war
ranted. In any case, our present data suggest that the
alarmist concerns (e.g., Healy, 1998), although warrant
ing future investigation, are probably overrated. Histori
cally, such reactions are typical when a new technology
presents itself for mass consumption by the public.

The concern over personality traits that may predict
who is predisposed to becoming computer/Internet ad
dicted tends to focus on the shy, introverted, or socially
withdrawn individuals (see Douse & McManus, 1993;
Fearing, 1997; Orzack, 1998; Shotton, 1989; Young,
1996). Douse and McManus specifically focused on play
ers of fantasy role-playing games (FRPGs) and com
pared them on certain personality measures and demo
graphic variables. Their study found that the majority of
players were "male, ofhigh educational level, and sharing
common interests in FRPGs ... and in computer games
in general" (p. 507). On the Bem Sex Role Inventory,
players' responses were equivalent on masculinity but
lower on the femininity and androgynous subscales, as
compared with controls. Players also had lower scores on
a measure of empathetic concern. On the basis of their
parametric analysis, they referred to the player ofFRPGs

as "the shy, introverted intellectual." A cursory survey we
conducted early in our study of the many WWW pages
advertising treatment or diagnosis of computer/Internet
addiction revealed a preponderance ofanecdotal evidence
focused on shy, introverted, and socially withdrawn indi
viduals. Nonetheless, Factor 3 of the present analysis, al
though a lesser component, suggests that sexual gratifi
cation, together with perceived shyness and a preference
for personal engagement rather than interpersonal inter
actions, constitutes one focus of a construct describing
some users.

Factor 4
Ironically, this Factor 4 isolates a construct in which

there is an absence of concern over problem use. Items
loading onto this factor include (l) the notion that the In
ternet is impersonal, (2) a preference for face-to-face
rather than computer/Internet interactions, and (3) no de
sire to meet "net friends" in person. Other indicators in
clude the lack of concern over an inability to connect to
the Internet and not having had any problems with
computer/Internet use (60%). Although this factor ex
plains only a small portion ofthe variance, it is important
to remember that the design of this survey, like so many
others, is focused on problem behaviors and concerns. Had
the design of the statements and questions been focused
on exploring positive attributes ofcomputer/Internet use,
the major factor (given that an effect exists) would follow
the variance generated by the majority ofthe statements.
At present, our focus was on the negative attributes of
computer/Internet use, but a reasonable balance needed to
be achieved between positive and negative attributes of
computer/Internet use.

CONCLUSIONS AND
FUTURE CONSIDERATIONS

The results ofthe factor analytic approach taken in the
present study permits certain conclusions to be summa
rized from an empirical position. The first factor clearly
illustrates that there indeed exists a loosely connected
cluster ofbehaviors that are perceived by many users and
others as causing problems in their daily lives. Factor 2
revealed the usefulness of computers and the Internet,
whereas Factor 3 was concerned with sexual gratification
and shyness as a self-reported trait in some users. The
fourth factor revealed a component ofcomputer/Internet
use that also focused on negative characteristics, but
from respondents for whom computers and the Internet
did not pose a problem. Moreover, Factor 4 reflects a
mild aversion to using computers and the Internet. (Since
computerphobia exists in some small proportion even
among college students, we can assume that some ofthis
variance may be attributable to this effect.) Factors 1 and
4 demand more thorough investigation, in view ofone of
the most compelling characteristics of the Intemet-i
namely, that it was created and grows because it is a plat-
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form for social interaction (Rheingo1d, 1993). The degree
of engagement, of course, is left to the discretion of the
consumer.

A problem arises, however, in a select few individuals
for whom the technology's implicit ability to become a
substitute for human interaction helps them create their
own virtual world and virtual reality. In view of recent
findings (Kraut et al., 1998) that almost any type of use
ofthe Internet, social or otherwise, may be associated with
increases in social isolation and depression for most peo
ple, the extreme effects that purportedly lead to addiction
should be considered carefully. This should begin with a
careful and thorough analysis of what constitutes an ad
diction, as Griffiths (1998) has attempted to do. The first
question that inevitably arises is whether computers or the
Internet can be addicting, because addictions have tradi
tionally been reserved for biologically verifiable condi
tions that lead to dependency-for example, nicotine and
smoking, cocaine or alcohol and drug abuse. With small
variations on the same theme, dictionaries define addic
tion, addicted, or addict as habitual behavior usually re
lated to a drug. However, synonyms for the term addicted
include accustomed, habituated, inclined, prone, and at
tached. Clearly, any of these synonyms may better de
scribe what excessive use of the computer and the Inter
net represents: an obsession with a particular nonorganic
object or phenomenon, akin to pathological gambling or
compulsively making purchases on the home shopping
network.

Griffiths (1996) has noted that "technological addic
tions are operationally defined as non-chemical (behav
ioural) addictions which involve human-machine inter
action" (p. 32). The Diagnostic and Statistical Manual of
Mental Disorders-4th edition (DSM-IV) does not rec
ognize computer/Internet or technological addictions.
Whether computer/Internet addiction will be included in
some future editions as a legitimate diagnosis is open to
speculation and will ultimately depend on the consistent
observation of a cluster of behaviors that can be opera
tionally defined and reliably measured. If computer/
Internet addiction cannot be isolated as a unique behav
ioral profile and diagnosis apart from the technology that
is the focus of the obsession, compulsion, or dependency,
it will likely exist merely as a unique or secondary man
ifestation of obsessive-compulsive disorder.

Currently, there is considerable evidence to suggest that
the degree and manner in which an individual uses com
puters and the Internet are attributable to little more than
personal preference and choice. Whether some of these
individuals are addicted is difficult to say, because the
usefulness and applicability ofthe term addiction to com
puters and the Internet is still unclear and the pattern of
usage and ofits negative impact on life is mixed, suggest
ing that not all users have problems with the technology.
What is needed is more empirical validation of the behav
ioral profiles of obsessive and compulsive behaviors re
lated to computers and the Internet, as well as more de-

tailed analysis of at-risk populations and individual dif
ferences. A much better understanding ofthe perceptual
characteristics and the dynamic functional properties of
Internet sites that compel some individuals to remain
logged on for hours at the expense of other activities is
also needed.

Our current efforts are focused on more discrete post
hoc data analyses and on continued refinement of the
survey instrument, to enhance our understanding of
computer/Internet-related consumerism in subpopula
tions ofcollege students, as well as in children. One mod
ification that is currently being examined is the use of a
Likert-style rating score, as compared with the forced
choice true/false responses reported in this study. With
regard to children, however, another database being de
veloped in our ongoing study in this area is focused on the
coming generation of college students. We hypothesize
that, as the number of students entering college who use
the Internet as part of a daily regimen increases, and as
suming that the Internet continues to diversify by explor
ing new opportunities for social interaction, the number
of variables for which obsessive and compulsive behav
iors can form will increase. Given the biological and de
velopmental constraints of the human brain, it would be
prudent to ask what might be the effects on young children
exposed to this rich technology from the moment they have
the necessary motor skills to press a button, manipulate a
mouse, touch a screen, or speak into a microphone. In
educational circles, it is already drawing some concern
(Healy, 1998), but it is a concern that should be weighed
with regard to the most prudent and efficacious use of
the technology.
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NOTE

I. We elected to include three items in the survey that focused on per
sonality traits out of convenience, rather than administering a lengthy
and separate personality inventory. On the basis ofthis small amount of
evidence, we do not make the causal argument that shyness/introversion
causes computer/Internet addiction or the component related to their
use for sexual gratification. The data merely show that a preponderance
of the surveys produced a correlation with these two items on Factor 3.
Moreover, the rationale for including these items in the present survey
was based on their having been identified in the literature as making a
functional contribution to the symptomology. Having identified this
correlation, future research with individuals whose behavioral profile is
congruent with the variables loading onto Factors I and 3 should use a
valid personality inventory to scrutinize these individual differences.

I am: 0 male o female

APPENDIX
Computer Use Survey

o 6-9
o 10+

Age: _

Highest schooling completed: (check only the highest)
o elementary school
o high school
o some college
o college graduate
o master's degree
o doctorate or equivalent

I am primarily (full time): (check only one)
o a student
o employed part-time nonprofessional
o employed full-time nonprofessional
o employed part-time professional
o employed full-time professional
o self-employed
o unemployed

I belong to (number ot) clubs or organizations on or off the Internet.
o 0-2
o 3-5

I connect to the Internet through my
o school or university
o work
o public server or freenet
o national Internet service provider (America On Line, CompuServe, etc.)
o local commercial Internet service provider

I spend an average of hours per week on the Internet, e.g., WWW, email, etc.
o 0-2 0 11-20
o 3-6 0 21-40
o 7-10 0 40+
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APPENDIX (Continued)

I spend hours each week on personal Email:
o Never use (0) 0 6-10 hrs
o 1-2 hours 0 More than 10 hrs
o 3-5 hrs

I spend hours each week on Usenet:
o Never Use (0) 0 6-10 hrs
o 1-2 hrs 0 More than 10
o 3-5 hrs

5-15 hrs
More than 15 hrs

I spend hours each week surfing the World Wide Web (WWW):
o Never Use (0)
o 1-2hrs 0
o 3-5 hrs 0

6-10 hrs
10 or more

I spend hours each week talking or watching Internet Relay Chat (IRq lines:
o Never Use (0)
o 1-2hrs 0
o 2-5 hrs 0

5-15 hrs
More than 15 hrs

I spend hours each week using File Transfer Protocols (FTP) to send or receive files:
o Never Use (0)
o 1-2hrs 0
o 2-5 hrs 0

I spend hours each week playing MUD (Multi User Dungeons) or other on line games:
o Never played (0) 0 6-10 hrs
o 1-2hrs 0 11-15hrs
o 3-5 hrs 0 More than 15 hrs

I tend to connect to the net and (select ONE from each column).
o from home 0 mornings and daytime
o from work 0 evenings
o from school 0 as a night owl

The main reason(s) I use the Internet is(are) (check all that apply):
o school related assignments
o for my own personal growth and development
o for software
o to talk to friends far away
o to meet new people
o to talk to others who share my interests
o to keep track of new developments in areas of personal interest (hobby, culture, news, weather)
o to make purchases
o cybersex
o other (specify)

I consider myself hacker.
o not at all a
o a moderate
o an expert

My relationship status is best described as
o never married
o not married but in a significant, long-term relationship
o married
o separated
o divorced
o not interested in a relationship at this time

I have been using the Internet for:
o 0-3 months
o 4-6 months
o 7-12 months
o 1-2 years
o 2-5 years
o more than 5 years
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APPENDIX (Continued)

The amount oftime I spend on computer(s) has caused me to
o gain weight
o lose weight
o no change

Circle (T)rue or (F)alse to each ofthe following computer/Internet-related experiences.
1. My first computer experience was with video games.
2. I have spent more than three continuous hours on-line at least twice.
3. More than once, I have been late for appointments because I was on-line.
4. I know most of my friends from the Internet.
5. I would rather spend an evening on-line than going out with friends.
6. More than once, I have gotten less than 4 hours of sleep in a night because I was on-line

(excluding completing homework, studying, etc.).
7. More than once, I have missed a meal because I was on-line so long.
8. I have made arrangements to rendezvous with someone I knew only from the Internet.
9. I have used the Internet to help me feel better when I was sad, down or depressed.

10. My grades have dropped since I have been on-line.
II. There have been times when I have dialed a telephone number or attempted to connect to a remote site,

only to find that the line was busy or the site was down.
12. I have used the Internet to talk to others at times when I was feeling lonely.
13. I find it easier to talk to people on the Internet than in person.
14. I have attempted to resolve an interpersonal conflict electronically instead of face-to-face.
15. I have shared a deep, dark secret with a person I met on the Internet.
16. I have been misled for at least one month as to someone's gender on the Internet.
17. I have more fun with people I know on the Internet than those I know in person.
18. When I wake up, the first thing I want to do is get on the computer.
19. I have never watched television.
20. I spend so much time on the computer, that I lose track of time and forget to eat.
21. People say I am shy.
22. Social relationships are important to me.
23. I have voluntarily gone more than 3 days without connecting in the past 3 months.
24. I have been told that I spend too much time on my computer or on-line.
25. I have been accused of being a computer "nerd" or computer "junkie".
26. I have used Internet resources intended for adults only.
27. I have rearranged my social plans to give myself time to be on-line.
28. I have always been more introverted than extroverted.
29. Ifit weren't for my computer, I would not have any fun at all.
30. I laugh, smile and feel the happiest when I am on the computer.
31. I have tried to hide from others the amount of time I am actually on-line.
32. I never experience eye strain when using the computer.
33. I have never met anyone who wears glasses or contacts.
34. I have gotten a bill for on-line services that was at least twice what I expected.
35. I have gone into debt for connection fees.
36. I have gotten into trouble with my employer because of the Internet.
37. I have missed at least 3 classes that I intended to attend because I was on-line.
38. At times, I have noticed changes in my eating habits because of the Internet.
39. I have never had an argument with my significant-other because of my Internet use.
40. More than 5 days have passed since I 1ast showered.
41. I have unsuccessfully attempted to spend less time on-line.
42. My exercise habits have changed since I found the net.
43. Net friends have introduced me to things I would never have done before.
44. More than once, I have gotten physically aroused while I was on-line.
45. People say my personality has changed since I went on-line.
46. I have gotten into trouble with my employer/school for Internet related activities.
47. Only my Internet friends really know who I really am.
48. I prefer to have an intimate on-line relationship with someone I met on the Internet than someone in person.
49. I have found information or software that I needed free on the Internet.
50. I have borrowed money to cover my connection fees.
51. I find the Internet to be impersonal.
52. My last girlfriend/boyfriend complained about my on-line usage.
53. I have had to buy a better computer since I found the Internet.
54. I feel I have an extroverted personality.
55. I routinely cut my sleep hours short to spend more time on-line.
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APPENDIX (Continued)

56. I occasionally have dreams ofbeing on-line.
57. Ifit has been a while since I last logged on, I find it hard to stop thinking about what will be

waiting for me when I do.
58. I am concerned that government attempts to control the Internet will impact negatively on the

things I like to do on the net.
59. I find it easier to talk face-to-face to a person than to chat on the Internet.
60. My work and/or performance has not deteriorated since I started using the Internet.
61. I have no desire to meet my Internet friends in person.
62. I would not feel irritated if I could not use my computer today.
63. If computer access was shut down in my city for 48 hours, I would drive to the nearest city for access.
64. I have downloaded or viewed sexually oriented pictures on the Internet.
65. I have used the net for gambling purposes.
66. I often leave my computer connected to the Internet so I won't have trouble getting on again later.
67. I write computer programs beyond what is required for my job or my schoolwork.
68. I have attempted to hack my way into a system at least once.
69. After spending hours at a computer, I have sometimes experienced some disorientation,

headaches, or visual effects.
70. I like to discover new Internet features or activities and be among the first to use them.
71. I have ordered merchandise over the Internet.
72. I ask questions on the Internet that I could easily find the answers to in the library.
73. I have sent or received coded or encrypted messages over the Internet at least once.
74. Knowing something that no one else knows is something I enjoy a lot.

(Manuscript received October 19, 1998;
revision accepted for publication February 10, 1999.)
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