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Abstract

The present study aimed to develop a short, easily administered, psychometrically sound, and valid instru-
ment to assess the severity of compulsive Internet use. A set of criteria was determined based on the addiction
literature. Next, the internal consistency and convergent validity were determined, and the set was tested as a
one-factor solution in two representative samples of heavy Internet users (n � 447 and n � 229) and in one large
convenience sample of regular Internet users (n � 16,925). In these three studies, respondents were asked about
their online behavior and about problems related to Internet use. In the first study, the Online Cognition Scale
(OCS) was included to determine concurrent validity. The newly developed Compulsive Internet Use Scale
(CIUS) contains 14 items ratable on a 5-point Likert scale. The instrument showed good factorial stability across
time and across different samples and subsamples. The internal consistency is high, and high correlations with
concurrent and criterion variables demonstrate good validity.
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Introduction

THE LEGITIMACY OF THE CONCEPT compulsive Internet use
(CIU), sometimes called Internet addiction (we prefer

compulsive Internet use because we believe one is not addicted
to the Internet itself but rather to certain online activities, re-
sulting in compulsive Internet use),1 has been the subject of
animated discussions since the mid-1990s.2–5 Anecdotal re-
ports have made clear that some Internet users can become
overly attached to the use of Internet, resulting in psycho-
logical, social, and professional impairment.6–8 Although
some aspects of this kind of online behavior are different
from the traditional view of addiction, it can be argued that
CIU has many similarities with substance abuse and patho-
logical gambling, according to the DSM-IV criteria.9 For ex-
ample, compulsive Internet users have been reported to fre-
quently stay online longer than intended and continue their
online behavior despite knowledge of problems caused or
aggravated by the use of the Internet.6 Certain online activ-
ities, such as online gaming, chatting, and erotica, are in-
creasingly recognized as activities that may carry risk for be-

havioral addiction.10(p4) These reports emphasize the need
for further research.

One of the prerequisites for such research is the availabil-
ity of a reliable, valid, and practical instrument to assess the
severity of CIU. Several instruments to assess CIU are avail-
able, such as the Internet Addiction Test (IAT),11 the Gener-
alized Problematic Internet Scale (GPIUS),12 the Internet Ad-
diction Scale (IAS),13 and the Online Cognition Scale (OCS).14

However, none of these instruments has gained general ac-
ceptance, and only few of them were validated or tested in
large general populations. Furthermore, the instruments
tested most thoroughly are of great length, thereby jeopar-
dizing optimal response rates in online research.15,16 There-
fore, we decided to develop and validate a new, short, and
easy-to-administer instrument to measure CIU.

A major difficulty in developing such an instrument is the
“conceptual chaos”17 in the field of addictions. The absence
of consensus on a universal theoretical framework, or on de-
finitions, criteria, and core elements, makes it difficult to de-
fine the criteria for CIU. However, relevant criteria may be
found among the seven criteria for substance dependence
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and the 10 criteria for pathological gambling in the DSM-IV.9

Furthermore, Griffiths,18 elaborating on the work of Marks19

and Brown,20 formulated six criteria for behavioral addic-
tions. In the present study, the aforementioned sets of crite-
ria (see Table 1) were used as a starting point for the devel-
opment of a new instrument to assess CIU.

From Table 1, seven dimensions can be extracted that may
be applicable to CIU: tolerance, withdrawal symptoms, loss of
control, preoccupation, conflict, coping, and lying about involve-
ment. These dimensions were compared to the results of a
qualitative study among 17 self-declared Internet users.21

The results revealed loss of control and preoccupation as core
features and confirmed the existence of (intra- and interper-
sonal) conflict and withdrawal symptoms. Furthermore,
high scores on feelings of depression, loneliness, and tense-
ness supported the role of coping. However, tolerance and
lying about involvement did not seem to play an important
role. Next, to cover these five dimensions, 14 items were for-
mulated that convey the typical symptoms of CIU (see Table
2): loss of control (items 1, 2, 5, and 9); preoccupation (in-
cluding mental and behavioral preoccupation) (items 4, 6,
and 7); withdrawal symptoms (item 14); coping or mood
modification (items 12 and 13); and conflict (including inter-
and intrapersonal conflict) (items 3, 8, 10, and 11).

The present research aim was to develop and validate a
short and easily administered instrument to assess CIU, the
Compulsive Internet Use Scale (CIUS). In the first study, the
one-factor structure and internal consistency of the scale was
evaluated. Furthermore, the concurrent validity of the CIUS
was examined with help of an instrument to measure patho-
logical Internet use OCS14 and other measures (concurrent
and construct validity). The second study aimed to replicate
the one-factor solution derived from Study 1 and to test the
invariance over time of the factor loadings, factor variances,
and error variances using a longitudinal design. Finally, in
the third study, the results were verified in a large conve-

nience sample of Internet users, and the factorial invariance
of CIU for different subgroups was tested. We decided to
study factorial invariance across gender, age, and heavy ver-
sus nonheavy Internet users.

Study 1

Methods

Procedure. The data for this study were gathered among
a sample of 447 heavy Internet users who (a) were at least
18 years old, (b) had Internet access at home for at least 1
year, and (c) spent on average at least 16 hours a week on-
line for private purposes. The sample was stratified on age,
sex, and educational level to make the sample representative
for the Dutch Internet-using population who meet the in-
clusion criteria. The time criterion was set up to ensure that
Internet users who report Internet-related complaints on the
CIUS but who use the Internet infrequently were excluded
(note: time spent online is not a criterion for CIU).

Instruments. The CIUS consists of 14 items (see Table 2)
with a 5-point scale: 0, never; 1, seldom; 2, sometimes; 3, often;
and 4, very often. The OCS measured pathological Internet
use (PIU) and consists of 36 items covering four subscales:
loneliness/depression (6 items, � � 0.74), diminished im-
pulse control (10 items, � � 0.82), distraction (7 items, � �
0.85), and social comfort (13 items, � � 0.86). The four sub-
scales show high intercorrelations (0.60 to 0.72) and can be
summarized in a total sum score (� � 0.94) measuring PIU.
To avoid order effects, the items of the CIUS and the OCS
were presented in a random order.

To measure time spent online, the respondents were asked
how many days per week they were online for private pur-
poses (8-point scale: every day to less than once a week) and
how many hours they spent online on a typical day they
used the Internet (8-point scale: 7 hours or more to less than 1
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TABLE 1. CRITERIA FOR DSM-IV DEPENDENCE, DSM-IV PATHOLOGICAL GAMBLING, AND BEHAVIORAL ADDICTION

DSM-IV pathological Behavioral addiction Compulsive
DSM-IV dependence gambling (Griffiths)18 Internet use

Tolerance Larger stake for desired Tolerance
excitement

Withdrawal symptoms Restless or irritable when Withdrawal symptoms Withdrawal symptoms
cutting down or stopping

More or longer intake than intended
Desire or unsuccessful efforts to cut Unsuccessful efforts to control, Relapse Loss of control

down or control use cut down, or stop
Much time for obtaining, using, or Preoccupation Salience

recovering
Sacrifice of important social, Jeopardizing or losing Preoccupation/salience

occupational or recreational relationship, job or career
activities opportunity

Continuation of use despite insight Conflict Conflict
into negative consequences

Mood modification/coping Mood modification Coping

Lying to conceal involvement Lying to hide Internet
use

Chasing
Illegal activities for financing
Relying on others for financing



hour). The average number of hours per week online was es-
timated by multiplying the number of days per week with
the number of hours per typical day.

Participants. Respondents were on average aged 38.5 (SD
12.5) years, and about half (49.4%) of them were male. On
average, the respondents had Internet access at home for 5.0
(SD 2.9) years. Most (83.3%) respondents reported to be on-
line every day for private purposes, and the majority (62.8%)
spends 2 to 4 hours on the Internet on an online day. On av-
erage, the respondents spend 27.2 (SD 12.4) hours per week
online.

Results

Factor structure and internal consistency. The item pool
was analyzed with help of confirmatory factor analysis
(CFA) using LISREL 8.52.22 For evaluation of the one-fac-
tor model we used two fit measures: the root mean square
error of approximation (RMSEA)23 and the comparative
fit index (CFI).24

At first, confirmatory factor analysis with one factor did
not show an optimal fit: �2 (90) � 418.13, RMSEA � 0.094,
and CFI � 0.944. Correlating the error variances of items 1
and 2 (problems with stopping use of the Internet), items 6
and 7 (thinking about or looking forward to using the In-
ternet), items 8 and 9 (using the Internet less often or spend-
ing less time on the Internet), items 10 and 11 (neglecting
daily obligations), and items 12 and 13 (going on the Inter-
net when feeling down or to escape from negative feelings)
resulted in a good fit with RMSEA around 0.05 and CFI �
0.95 with standardized factor loadings between 0.48 and 0.69
(Table 2). Correlating the error variances of these items is

justifiable because the items show overlap in content. Finally,
the internal consistency in terms of Cronbach’s alpha (Table
2) was high (0.89).

Validity: correlations with concurrent and criterion vari-
ables. Pearson correlations between the CIUS and the OCS
scales were high and significant with p � 0.001. The correla-
tion with OCS lonely/depressed was 0.60; with OCS dimin-
ished impulse control, 0.73; with OCS distraction, 0.59; with
OCS social comfort, 0.53; and with the OCS total score, 0.70.
Apparently, the CIUS most resembles the OCS subscale di-
minished impulse control. Time spent on Internet, finally,
correlated positively with CIU: r � 0.33, p � 0.001.

Study 2

Methods

Participants, procedure, and instruments. All 447 partici-
pants of Study 1 were invited 1 year later to participate in
the second online survey. Of this group, 229 participants
(51%) completed the online questionnaire. Nonresponse
analyses revealed no significant differences for demographic
variables, years of Internet access at home, hours per week
online, score on the CIUS, and score on the OCS.

Results

Factor structure, factorial invariance, and internal consis-
tency. Confirmatory factor analysis on the 14 items with one
factor and including the five correlated error terms men-
tioned in Study 1, showed an acceptable fit in terms of CFI
(�0.95) and a fair fit in terms of RMSEA (0.084) (Table 2).
The factor loadings were between 0.45 and 0.70.
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TABLE 2. FACTOR LOADINGS, FIT INDICES, AND CRONBACH ALPHA

How often . . . Study 1 Study 2 Study 3

1. do you find it difficult to stop using the Internet when you are online? 0.69 0.70 0.73
2. do you continue to use the Internet despite your intention to stop? 0.68 0.61 0.65
3. do others (e.g., partner, children, parents) say you should use the Internet less? 0.58 0.59 0.61
4. do you prefer to use the Internet instead of spending time with others (e.g., partner, 0.67 0.64 0.66

children, parents)?
5. are you short of sleep because of the Internet? 0.63 0.64 0.59
6. do you think about the Internet, even when not online? 0.55 0.64 0.62
7. do you look forward to your next Internet session? 0.61 0.58 0.66
8. do you think you should use the Internet less often? 0.61 0.61 0.54
9. have you unsuccessfully tried to spend less time on the Internet? 0.64 0.56 0.56

10. do you rush through your (home) work in order to go on the Internet? 0.59 0.61 0.60
11. do you neglect your daily obligations (work, school, or family life) because you 0.56 0.52 0.62

prefer to go on the Internet?
12. do you go on the Internet when you are feeling down? 0.48 0.55 0.56
13. do you use the Internet to escape from your sorrows or get relief from negative 0.49 0.45 0.56

feelings?
14. do you feel restless, frustrated, or irritated when you cannot use the Internet? 0.53 0.69 0.66

Fit indices:
Cronbach � 0.89 0.89 0.90
N 447 304 16925
�2 160.3 208.5 3497.0
df 72 72 72
RMSEA 0.053 0.084 0.054
CFI 0.984 0.966 0.986



To test the stability of the factor model, we compared the
factor models of Study 1 (T1) and Study 2 (T2) based on the
229 respondents who responded in both studies. Two factor
models were combined in one model, one at T1 and one at
T2, and the latent variables (factors) were correlated. The
same five correlated error variances were defined in both fac-
tor models. Moreover, the error variances of corresponding
items at T1 and T2 were correlated. The first step was to cre-
ate a baseline model with no equality constraints between
model parameters, the noninvariant model. The second step
was to constrain the factor loadings to be equal (� invari-
ant); the third step was to additionally constrain the vari-
ances of the factors (�� invariant); and the fourth step was
to constrain the error variances (��	� invariant). The results
are given in Table 3, from which we may conclude that the
factor loadings and factor variances are invariant over time
(
�2 (13) � 19.80, p � 0.05, and 
�2 (1) � 0.33, p � 0.05 re-
spectively), but the error variances are not (
�2 (19) � 58.36,
p � 0.001). In addition, the correlation between the two fac-
tors at T1 and T2 in the longitudinal factor model was 0.83,
indicating a high level of stability over time.

We found considerable evidence for factorial invariance
of the latent variable CIU over time in terms of factor load-
ings and factor variances. For factorial invariance, it is widely
accepted that equality of error variances/covariances is the
least important demand.23 Kline25(p224–5) reports that a com-
mon practice for testing measurement or factorial invariance
is to constrain the factor loadings to be equal across groups.
Finally, the internal consistency (Cronbach’s �) of the CIUS
of Study 2 was high (0.89).

Study 3

Methods

Procedure and participants. Publicity for Internet addic-
tion in the popular press, with a link to the survey on our
Web site, yielded a large number of respondents. Within 1
year, more than 17,500 respondents had completed the on-
line questionnaire. After cleaning the data, 16,925 respon-
dents, aged 11 to 80 (M � 25.3, SD � 10.0), were included in
the study. The age distribution was very skewed, with 20%
younger than 18 and 50% younger than 22 years; males were
overrepresented (77.4%). Almost all respondents (98.7%) had
access to the Internet at home, on average for 5.5 (SD 2.5)
years. Most respondents (73.0%) were online daily. On av-
erage, respondents were spending 22.5 (SD 21.0) hours per
week online.

Instruments. CIU and time spent online were measured as
in the previous studies. Furthermore, subjective problems
concerning Internet use were assessed by including two
questions: Do you experience your Internet use as a problem?
and Do you feel or have you ever felt addicted to the Internet?

Results

Factor structure, factorial invariance, and internal consis-
tency. Confirmatory factor analysis on the 14 items with the
same five correlated error variances as in Studies 1 and 2
showed one homogeneous factor with substantial factor
loadings ranging from 0.54 to 0.73 and good fit: RMSEA
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TABLE 3. TESTS OF INVARIANCE CONSTRAINTS

Tests of invariance constraints for the models of Studies 1 and 2

�2 df RMSEA CFI 
�2 
df p

Non-invariant model 617.96 325 0.060 0.971 0.000
� invariant 637.76 338 0.059 0.970 19.80 13 0.100
�� invariant 638.09 339 0.059 0.971 0.33 1 0.566
���� invariant 696.45 358 0.062 0.967 58.36 19 0.000

Tests of invariance constraints for male and female respondents in Study 3

Non-invariant model 3491.88 144 0.053 0.987 0.000
� invariant 3639.06 157 0.052 0.986 147.18 13 0.000
�� invariant 3713.03 158 0.053 0.986 73.97 1 0.000
���� invariant 4043.79 177 0.052 0.985 330.76 19 0.000

Tests of invariance constraints for four age groups in Study 3

Non-invariant model 3916.44 288 0.056 0.985 0.000
� invariant 4218.30 327 0.054 0.984 301.86 39 0.000
�� invariant 4266.84 330 0.054 0.984 48.54 3 0.000
���� invariant 6499.78 387 0.062 0.975 2232.94 47 0.000

Tests of invariance constraints for low and high Internet use in Study 3

Non-invariant model 3445.05 144 0.053 0.985 0.000
� invariant 3664.24 157 0.052 0.984 219.19 13 0.000
�� invariant 3844.20 158 0.053 0.983 179.96 1 0.000
�� ��invariant 6934.78 177 0.069 0.969 3090.58 19 0.000



around 0.05 and CFI � 0.95 (Table 2). These results are in ac-
cordance with those of Studies 1 and 2. The internal consis-
tency (Cronbach’s �) of the CIUS in this convenience sam-
ple was 0.90.

Factorial invariance across gender, age, and heavy and
nonheavy Internet users. Invariance across gender, four age
groups (11–18, 19–22, 23–29, and 30 years; in each group
about 25% of the respondents), and heavy (spending 16
hours a week or more on Internet) versus nonheavy (less
than 16 hours a week) users were tested with chi-square dif-
ference tests (see Table 3). Most of the results were signifi-
cant. In line with Marsh,24 we should ignore the significant
chi-square results, because with increasing sample size (our
sample is very big), every small difference will become sta-
tistically significant. A more appropriate question is whether
the lack of invariance is sufficiently small to justify the con-
clusion that the tested parameters are reasonably invariant
across groups.24 The goodness-of-fit measures (RMSEA and
CFI) showed hardly any differences between the noninvari-
ant model and the constrained models (RMSEA ranges from
0.052 to 0.053, CFI from 0.985 to 0.987 for gender; from 0.054
to 0.062 and from 0.975 to 0.985 for the age groups; from
0.052 to 0.069 and from 0.969 to 0.985 for heavy versus non-
heavy users). Therefore, our conclusion is that the factor
loadings, factor variances, and error variances are reason-
ably invariant across gender, age, and heavy versus non-
heavy Internet users.

Validation: correlations with criterion variables. Pearson
correlations were computed between the CIUS and time
spent online and self-reported problems concerning Internet
use. All correlations were substantial and significant with
p � 0.001. The correlation with time spent online was 0.42;
with respondents’ experience of problematic Internet use,
0.45; and with respondents’ feeling of being addicted, 0.52.

Discussion and Conclusion

CIU, or Internet addiction, is increasingly recognized as a
valid construct.5,26 However, much research is still needed
to unravel underlying mechanisms and consequences. The
development of a psychometrically sound and validated di-
agnostic instrument, as presented here, may further facilitate
such research.

The present study resulted in a short and easy-to-admin-
ister questionnaire: the Compulsive Internet Use Scale
(CIUS). The CIUS was designed to measure severity of CIU
and originates from an analysis of the criteria for Depen-
dence and Obsessive-Compulsive disorder as found in the
DSM-IV,9 the literature on behavioral addictions,18 and from
qualitative research among self-declared Internet addicts.21

On the basis of these sources, a questionnaire was developed
and tested in three different samples. The one-factor solu-
tion showed factorial invariance across time, gender, age,
and heavy versus nonheavy Internet use. This implies that
the 14 items assess the factor equally well across time and in
different subsamples. The internal consistency was high in
all three samples, indicating a high reliability. High correla-
tions with the OCS,14 especially with the OCS subscale di-
minished impulse control, and high correlations with sub-
jective reports of Internet addiction and problems related to

Internet use, demonstrated concurrent and construct valid-
ity. Finally, construct validity was confirmed by the clear cor-
relation with the amount of time spent online. Note that the
correlation between CIU and time spent online was not high
in absolute terms, indicating that CIU is more than solely
spending a lot of time online.

The 14 items of the CIUS represent the core elements of
compulsive or addictive behavior, as far as applicable to
Internet use (loss of control, preoccupation, conflict, with-
drawal symptoms, and coping), and relate particularly to
the compulsive and impulse control elements of the be-
havior. Although it is clear that CIU is merely a term cov-
ering several forms of compulsive or addictive-like be-
haviors, such as sexually compulsive behavior on the
Internet27 or online game addiction,28 the Internet is the
means by which these compulsive or addictive behaviors
are realized or facilitated. This implies that an instrument
aimed at measuring CIU can reflect the severity of the un-
derlying compulsion or addiction. The CIUS may therefore
be useful for further study of the phenomenon and for
identifying groups at risk.

The CIUS has two important advantages over other well-
defined instruments. First, the briefness of the CIUS makes
it possible to combine the instrument with other measures
in an online setting without threatening response rates.15,16

Second, the CIUS has a one-dimensional structure charac-
terizing CIU predominantly as an inability to restrain from
Internet use. Because we regard CIU separately from psy-
chosocial well-being constructs, the CIUS is based on a more
unequivocal conceptual framework.

Some shortcomings of the present research should be ad-
dressed. First, in the questionnaire, the element of tolerance
was omitted because the qualitative study among self-de-
clared Internet addicts did not reveal tolerance as a key fea-
ture and because addiction theorists have argued that toler-
ance may not be a key mechanism of (psychological)
addiction.29 However, because the role of tolerance in ad-
diction is still unclear, it would have been interesting to also
test tolerance items. Second, the questionnaire may be im-
proved by mirroring several items and by adding some ver-
ification items to avoid answer tendencies and unmask un-
serious respondents. Third, the present studies addressed
only convergent validity. Procedures to assess other forms
of validity (e.g., predictive and concurrent validity) need to
be addressed in future research.

In conclusion, this study resulted in the development of a
reliable and valid instrument to measure CIU. Because of its
conciseness, the CIUS is very suitable for online administra-
tion in combination with other measures and may therefore
contribute to future research on various aspects of the rela-
tively new phenomenon, which, in view of the still growing
Internet use, may become increasingly important in the near
future.
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