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Some people have serious problems controlling
their Internet and video game use. The DSM-5 now
includes a proposal for ‘Internet Gaming Disorder’
(IGD) as a condition in need of further study. Vari-
ous studies aim to validate the proposed diagnostic
criteria for IGD and multiple new scales have been
introduced that cover the suggested criteria. Using a
structured approach, we demonstrate that IGD
might be better interpreted as a formative construct,
as opposed to the current practice of conceptualizing
it as a reflective construct. Incorrectly approaching a
formative construct as a reflective one causes serious
problems in scale development, including:
(i) incorrect reliance on item-to-total scale correla-
tion to exclude items and incorrectly relying on indi-
ces of inter-item reliability that do not fit the
measurement model (e.g, Cronbach’s «);
(ii) incorrect interpretation of composite or mean

scores that assume all items are equal in contribut-
ing value to a sum score; and (iii) biased estimation
of model parameters in statistical models. We show
that these issues are impacting current validation
efforts through two recent examples. A reinterpreta-
tion of IGD as a formative construct has broad con-
sequences for current validation efforts and provides
opportunities to reanalyze existing data. We discuss
three broad implications for current research:
(i) composite latent constructs should be defined
and used in models; (ii) item exclusion and selec-
tion should not rely on item-to-total scale correla-
tions; and (iii) existing definitions of IGD should be
enriched further.

Key words: formative measurement model, Internet
Gaming Disorder, psychometrics, reflective measure-
ment model, validation.

INTERNET (VIDEO) GAMING
DISORDER: NEW CONDITION,
SAME DEBATE

ARIOUS STUDIES HAVE shown that some peo-

ple have serious problems controlling their
Internet and video game use.'™ It is currently being
debated if these problems warrant a new clinical
diagnosis and controversy on this subject
continues.”™’ Despite this ongoing debate, the
American Psychiatric Association has already made a
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move in the direction of a new disorder. Whereas an
initial online draft for the DSM-5 only discussed a
concept of ‘Internet Use Disorder,”® the manual ulti-
mately included a proposal for ‘Internet Gaming
Disorder’ (IGD) in the appendix (Section 3) as a
condition in need of further study.’

IGD criteria were directly transposed from those
classifying and diagnosing other addictive disorders,
such as substance use and gambling disorders. The
condition is summarized as the ‘persistent and
recurrent use of the Internet to engage in games,
often with other players, leading to clinically signifi-
cant impairment or distress,” as indicated by five or
more out of nine proposed items. This specific focus
on online gaming was driven both by the lack of
evidence regarding the cause and course of other
Internet-related disorders'® and the fact that the
majority of treatment-seeking individuals displaying
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‘Internet addiction’ symptoms actually consists of
video game players.>*!!

The advent of a potential new diagnosis has
fueled the existing debate.'*"'* We believe that both
the individually suggested criteria in the IGD pro-
posal'®> and the somewhat confirmatory approach
consisting in applying substance abuse criteria to
IGD® warrant further critical discussion. However,
this debate is already happening elsewhere and will
not be reiterated here.'>”'* The DSM-5 proposal,
however imperfect, at least provides the field with
an opportunity to move forward by centering the
debate on a common point of reference. While
mindful of the atheoretical nature and controversial
status of the criteria, our aim in the current article is
to extend our thinking on IGD conceptualization
and measurement by starting from the tentative cri-
teria proposed in Section 3 of the DSM-5.

The proliferation of scales assessing IGD

Before the DSM-5 IGD proposal, the majority of
empirical Internet and videogame ‘addiction’
research papers conceptualized these conditions
using criteria derived from the DSM-IV criteria for
pathological gambling (which were themselves
transposed from substance abuse criteria).'®
Through this lens, various ‘components’ were identi-
fied and applied to the measurement of Internet and
videogame disorders. Some examples include Tao's
criteria, Griffith’s components model, and Young's
Internet Addiction Test.">~'* While these sets differ
slightly, they are all grounded in the same a priori
assumption that the DSM-IV criteria for pathological
gambling can validly be extended to other behav-
ioral addictions. The vast majority of previous stud-
ies used these ‘components’ and collected large-scale
survey data.’® These clinical checklists (with yes/no
questions) are regularly translated into scales with
dimensional items to better fit research in survey
samples (e.g., 5-point Likert scales). However, this
translation to a new research method might generate
certain issues. For example, multiple authors have
struggled with the determination of cut-off
scores.”' 7 In the absence of robust normative data,
which are unavailable for these instruments,
employed cut-off scores and population prevalence
estimates have remained dubious at best. For exam-
ple, numerous studies conducted with Young's Inter-
net Addiction Test used and reproduced cut-off
scores that were not based on empirical data.'?**

© 2016 The Authors
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Thus, their numerical estimates of pathological cases
have low validity and might be inflated.'>**

The DSM-5 IGD proposal has mainly spawned
research dedicated to the validation of the proposed
diagnostic criteria for IGD in a wider population
setting.2®° Multiple new scales designed to assess
the IGD criteria have emerged since 2014. Indeed, a
literature search conducted on Google Scholar
reveals the existence of six distinct measurement
instruments already (terms: [allintitle: (gaming disor-
der OR IGD) AND (scale OR test OR assessment OR
tool)]; 11 January 2016). The 20-item Internet Gam-
ing Disorder Test (IGD-20) was tested among an
online sample of 1003 gamers®”?' and a separate
nine-item Internet Gaming Disorder Scale-Short-
Form (IGDS9-SF) was tested in the same sample by
UK researchers.>® A Hungarian study presented and
tested an Internet Gaming Disorder Test (IGDT-10)
in an online sample of 4887 gamers.’® A Dutch
study employed a representative sample of 2444
respondents to test a 27-item and a nine-item ver-
sion of an instrument titled the Internet Gaming
Disorder Scale (IGDS-9).>> Another group working
from the Netherlands presented a clinical assess-
ment instrument that covers the IGD criteria and
was field-tested among a sample of treatment-
seeking online gamers: the Clinical-Video Game
Addiction Test (C-VAT 2.0).>> Finally, a rather
unconventional hybrid scale with questions pertain-
ing to both Internet and online gaming>* was tested
among 225 Korean college students; the mixing of
items targeting two different domains and the small
sample size of the study question the validity of this
scale, which will not be further considered here. This
proliferation of scales will undoubtedly further com-
plicate comparison between studies and might ulti-
mately negatively influence the field, which repeats
the earlier confusion with a large number of pre-
IGD proposal scales.'®

In these validation studies, an implicit assump-
tion is generally made that the hypothesized con-
struct of IGD causes the various criteria, such as a
loss of control over gaming behavior. This approach
is known as ‘reflective measurement,” and it implies
that items are expected to covary and to be mutually
interchangeable.35 In the present article, we will
develop the idea that some, if not all, criteria used
to measure IGD (the focal construct) should be
interpreted as formative sub-constructs instead. In a
formative measurement model, causality is reversed
and items are thought to compose or cause the focal
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construct.>® This reversal in thinking questions sev-
eral common practices in the field, including the
reporting of reliability coefficients, the use of cut-off
scores that assume a reflective model, and the esti-
mation of relations between latent constructs in
structural models.>®

Reflective and formative constructs

In an important yet underused>’ theoretical paper,
Bollen and Lennox suggested that theory develop-
ment typically neglects the assessment of the rela-
tion between construct and measure (usually, these
measures are questionnaire items).*® Constructs,
such as ‘depression’ or ‘videogame addiction,” are
generally not directly observable. Measures, how-
ever, are both observable and related to the con-
struct. Generally, the measures are assumed to be an
effect of the construct (e.g., they are caused by it).
One of the key points raised by Bollen and Lennox
is that a causally reversed way of thinking some-
times better corresponds to the relation between
construct and measure.?®

If the construct is thought to cause the measures,
it is referred to as a ‘reflective’ construct. This
approach is dominant in the current psychology and
psychiatry literature.>>>>? Some examples would
be the idea that intelligence causes 1Q test perfor-
mance, that having an extraverted personality type
causes social behavior, or that impaired inhibitory
control causes substance abuse. Let us assume for the
sake of argument that intelligence is a simple, one-
dimensional construct. We might aim to uncover
the non-observable construct of intelligence with
measures that include a visual puzzle, a maze, or a
math problem. With a reflective measurement
approach, removing an individual measure from the
set would not change the nature of the hypothesized
intelligence construct. The measures are thought to
be associated with each other. This has conse-
quences for reliability assessment, where one might
drop an item with low-item-total score correlations
from a scale to enhance internal consistency.*°

The opposite direction, whereby the measures
cause or constitute the construct, is known as a for-
mative construct: the measures form the construct.>®
A generalized price index, for example, might
include a composite score that includes the pricing
of bread, smartphones, and cinema tickets. The indi-
vidual prices add to the price index, but the price
index does not cause the prices in any way. The
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prices included determine the index rather than the
other way around. Moreover, removing a measure
from the composite changes the nature of the con-
struct itself. For instance, removing cinema tickets
might mean that the price index is now, perhaps,
better viewed as a ‘bare life necessities’ price index.
Correlation between measures is possible but is not a
prerequisite.>> This complicates decisions on the
inclusion or exclusion of a measure in a construct as
it cannot always be done on purely statistical (corre-
lational) grounds: theoretical and conceptual rea-
soning is required.*’

Reflective versus formative: Why does
it matter?

There are several key differences between reflective
and formative constructs, which, when disregarded,
may cause methodological errors and lead to biased
conclusions.*>>?%3%42 The main differences are the
following:

1 Removal of a single measure changes the nature
of a formative construct itself, while removal of a
single measure from a reflective construct has no
influence on construct validity, and is even some-
times warranted when one measure is not suffi-
ciently correlated with the construct.>>3®

2 Using reliability indicators that focus on internal
consistency, like Cronbach’s o, and working with
item-to-total scale correlation or inter-item corre-
lation is less relevant in formative measurement
models. Correlation between items is not neces-
sarily expected because each item adds conceptu-
ally to the whole construct and is not mutually
interchangeable with other items.*%*"*3

3 Estimation of structural relations for models
incorrectly specified as reflective has been shown
to result in inflated estimates of structural para-
meters when building explanatory theoretical
models. Moreover, these mistakes are not likely to
be detected by commonly used goodness-of-fit
indices.’***

Some of these issues are more relevant
(e.g. estimation of structural relations) and pro-
nounced when doing survey research than when
using a checklist approach (yes/no questions) in a
clinical context. For example, the clinical setting gen-
erally has a relatively strong measure of validity in
the form of observations by a therapist, and people

© 2016 The Authors
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reporting for treatment are very likely to have some
form of impairment or life disruption.?® This anchor
does not exist in survey research with mostly healthy
respondents. Accordingly, any attempt to validate
the disorder by relying exclusively on survey data,
using a confirmative and reflective approach to
measurement, suffers from weak validity. Even more
so if a formative interpretation fits better with the
proposed ‘disorder,” as that would necessitate that
all measures included are individually relevant as
they are not interchangeable. Nonetheless, as
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reported in Table 1, most available studies have
relied on survey samples.

Relevance of the reflective/formative
distinction for IGD

To the best of our knowledge, ongoing validation
efforts of IGD criteria have not included deliberation
on the formative or reflective nature of the focal
construct (IGD) and the sub-constructs (criteria).
This might be fruitful, as this distinction has major

Table 1. Summary of validation procedure, DSM-5 proposal and four IGD scales

DSM-5

IGDS-9 Short Scale

sample of gamers

sample of gamers

sample with

n = 1193 for the
polytomous items
and n = 1251 for
the dichotomous
items

proposal, IGD’ IGDS9-SF?° IGDT-102° Version>? C-VAT 2.0**

Item scale Dichotomous: 5-point Likert scale:  3-point scale: Half the sample: Dichotomous:
(answer yes/no 1 (‘never), 0 (‘never), e Polytomous: yes/no
options) 2 (‘rarely’), 1 (‘sometimes’), 0 ('never') to

3 (‘sometimes’), 2 (‘often’) 5 (‘every day')

4 (‘often’), Half the sample:

5 (‘very often’) ¢ Dichotomous
(ves/no)

Temporal The following Last 12 months Last 12 months During the last The following

reference questions refer to year... questions refer
the past year (the to the past year
past 12 months) (the past
12 months)

Measurement NA Reflective Reflective Reflective NA, study explored
model measurement measurement measurement validity of the
analysis model: One-factor  model: One-factor = model: One-factor  5/9 cut-off score

structure found in  structure found in  structure found in  proposal by
exploratory and confirmatory confirmatory DSM in a
confirmatory factor analysis factor analysis for clinical setting
factor analyses both scales

Reported NA Cronbach’s a = 0.88 Cronbach'’s Cronbach’s a = 0.83 NA
reliability full sample, over a = 0.79, over (dichotomous)

9 items 10 items and 0.95
(Cronbach'’s (polytomous),
a = 0.68, over over 9 items
9 binary items)

Sample NA n = 1061, online n = 4887, online Representative n = 32 young

opportunity opportunity population patients in

treatment for
problems with
video games

C-VAT, Clinical-Video Game Addiction Test; IGD, Internet Gaming Disorder; IGDS-9, nine-item Internet Gaming Disorder
Scale; IGDS9-SF, Internet Gaming Disorder Scale-Short-Form; IGDT-10, Internet Gaming Disorder Test; NA, not applicable.

© 2016 The Authors

Psychiatry and Clinical Neurosciences © 2016 Japanese Society of Psychiatry and Neurology




Psychiatry and Clinical Neurosciences 2016

implications in terms of scale construction, valida-
tion, and (composite) scale score interpretation.
Crucially, it would be incorrect to presuppose, in
the case of a formative construct, that a higher num-
ber of items endorsed reflects a greater severity or
impact.*> Using a structured approach,>®** the cur-
rent study evaluates to what extent it might be
appropriate to employ formative constructs in the
definition and validation of IGD.

EVALUATION OF CURRENT
CONCEPTUAL APPROACH TO THE
MEASUREMENT OF IGD

While the concept of formative measurement has
been available for a long time,*>® its impact has
been limited as most papers automatically imply
and apply a reflective approach to measurement.
MacKenzie et al. suspect this might be the case
because a comprehensive set of recommendations
on formative scale validation was previously lacking,
and they therefore proposed a stepwise approach.*’
In the present paper, the first step of their approach,
which refers to a clear conceptualization of the
nature and dimensionality of the focal construct and
its sub-constructs, is applied. This initial step com-
prises conceptualization of the construct, with a spe-
cific focus on both the dimensional and reflective/
formative nature of the possible sub-constructs. Sub-
sequent steps (not addressed here) would involve
the development of items (step 2), assessment of
content validity of items (step 3), and specification
of a measurement model (step 4). However, as we
propose a conceptual critique of the current valida-
tion approach and related assessment tools devel-
oped in the IGD research field, these subsequent
steps are beyond the scope of this article. The
remaining six steps, which will not be considered
here, deal with further validation procedures, such
as scale evaluation and refinement (steps 5, 6), for-
mal validation (steps 7, 8, 9), and normative data
development (step 10).

Table 1 summarizes the procedures used to vali-
date the IGD scales mentioned earlier. Four scales
were included that preferred (i) author-
recommended brief versions of scales, and (ii) the
most recent work by authors if they had put out
multiple scales over time. The final selection
includes the 1GDS-9,%° the IGDT-10,*° the IGDS9-
SF,*> and the C-VAT 2.0.>> Table 2 reports the item
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phrasing for each of these scales and contrasts them
with the DSM-5 criteria.

Establishing the nature and dimensionality
of the construct

The DSM-5° proposal delineates the construct
domain for IGD through the following descrip-
tion (p. 795):

‘Persistent and recurrent use of the Internet to
engage in games, often with other players, leading
to clinically significant impairment or distress’, as
indicated by 5 or more out of 9 proposed items,
which might be summarized as: preoccupation,
withdrawal symptoms, tolerance or the need to play
more and more, loss of control, loss of other inter-
ests, continued use despite problems, deceiving
others about amount of gaming, using games to
escape negative mood states, and losing social,
school, or career opportunities. Those with severe
Internet gaming disorder will have more hours
spent on the computer and more severe loss of rela-
tionships or career or school opportunities.

The DSM-5 text limits the subject matter to Inter-
net games: online gambling, social networking
activities, and sexual online activities are excluded.
The first part of this proposal establishes that some
types of persistent and regular use are required in
association with clinically significant impairment or
distress. A more detailed checklist is suggested
through the nine proposed items that supposedly
cover the two above-mentioned domains. In the
small print, negative outcomes are connected to
two rather different outcomes: increase in the hours
played (often considered as a proxy measure of
‘tolerance’) and greater loss of opportunities. See
Figure 1 for a visual representation of the IGD
definition.

When defining the conceptual domain, it is also
helpful to distinguish the object or entity to which a
measure applies.*® From Table 2, it appears that the
majority of criteria refer to psychological symptoms
(e.g. anxiety, pre-occupation and thinking about
games, loss of interest in other hobbies, loss of con-
trol, need to spend more and more time on games),
while a minority of criteria refers to socio-
environmental states: deceiving others, losing
opportunities, and continuing despite psychosocial
problems.

© 2016 The Authors
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Table 2. Item phrasing for four proposed Internet Gaming Disorder scales

DSM-5 IGDS-9 Short Scale

proposal, IGD’

IGDS9-SF*°

IGDT-10%°

Version>?

C-VAT 2.0**

1. Preoccupation with
Internet games.
(The individual
thinks about
previous gaming
activity or
anticipates playing
the next game;
Internet gaming
becomes the
dominant activity in
daily life). Note:
This disorder is
distinct from
Internet gambling,
which is included
under gambling
disorder.

2. Withdrawal
symptoms when
Internet gaming is
taken away. (These
symptoms are
typically described
as irritability,
anxiety, or sadness,
but there are no
physical signs of
pharmacological
withdrawal.)

3. Tolerance—the
need to spend
increasing amounts
of time engaged in
Internet games

4. Unsuccessful
attempts to control
the participation in
Internet games

5. Loss of interests in
previous hobbies
and entertainment
as a result of, and
with the exception
of, Internet games

1. Do you feel

preoccupied with
your gaming
behavior? (Some
examples: Do you
think about previous
gaming activity or
anticipate the next
gaming session? Do
you think gaming has
become the
dominant activity in
your daily life?)

2. Do you feel more

irritability, anxiety or
even sadness when
you try to either
reduce or stop your
gaming activity?

to spend an
increasing amount of
time engaged gaming
in order to achieve
satisfaction or
pleasure?

4. Do you

systematically fail
when trying to
control or cease your
gaming activity?

. Have you lost

interest in previous
hobbies and other
entertainment
activities as a result
of your engagement
with the game?

1. When you were not
playing, how often
have you fantasized
about gaming,
thought of previous
gaming sessions,
and/or anticipated
the next game?

2. How often have you

felt restless, irritable,
anxious and/or sad
when you were
unable to play or
played less than
usual?

3. Do you feel the need 3. Have you ever in the

past 12 months felt
the need to play
more often or played
for longer periods to
feel that you have
played enough?

4. Have you ever in the
past 12 months
unsuccessfully tried
to reduce the time
spent on gaming?

5. Have you ever in the
past 12 months
played games rather
than meet your
friends or participate
in hobbies and
pastimes that you
used to enjoy before?

...have there been

periods when all you
could think of was
the moment that you
could play a game?

...have you been

feeling miserable
when you were
unable to play a
game?

...have you felt

unsatisfied because
you wanted to play
more?

...were you unable to

reduce your time
playing games, after
others had repeatedly
told you to play less?

...have you lost interest

in hobbies or other
activities because
gaming is all you
wanted to do?

1. Could you hardly

think about
anything else than
playing games when
you were not
gaming?

2. Did you feel

stressed, annoyed,
or angry if you were
not allowed or
could not play
games?

. Did you spend

more and more
time on playing
videogames?

4. Did you

unsuccessfully try to
spend less time on
games?

5. Did you have to

give up or strongly
reduce important
activities because of
gaming? Examples:
sports, work, or
seeing friends/
family

© 2016 The Authors
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Table 2. (Continued)

DSM-5 IGDS-9 Short Scale
proposal, IGD’ IGDS9-SF*° IGDT-10%° Version®? C-VAT 2.0**
6. Continued 6. Have you continued 6. Have you played a ...have you had 6. Did you regularly

excessive use of
Internet games
despite knowledge
of psychosocial
problems

your gaming activity
despite knowing it
was causing
problems between
you and other
people?

7. Has deceived family 7. Have you deceived

lot despite negative
consequences (for
instance losing sleep,
not being able to do
well in school or
work, having
arguments with your
family or friends,
and/or neglecting
important duties)?

7. Have you tried to

arguments with
others about the
consequences of your
gaming behavior?

...have you hidden the

time you spend on
games from others?

neglect important
commitments or
persons in order to
play videogames?
(Examples: social
relationships in
real-life/offline
[home] work, other
hobbies, school, or
work)

7. Did you sometimes
lie to others about
the amount of time
you spend on video
games?

members, any of your family keep your family,
therapists, or others members, therapists friends or other
regarding the or others because of important people
amount of Internet the amount of your from knowing how
gaming gaming activity? much you were

gaming or have you
lied to them
regarding your
gaming?

8. Do you play in order 8. Have you played to
to temporarily escape  relieve a negative
or relieve a negative mood (for instance
mood
(e.g., helplessness,
guilt, anxiety)?

9. Have you 9.
jeopardized or lost
an important
relationship, job or
an educational or
career opportunity
because of your
gaming activity?

8. Use of Internet
games to escape or
relieve a negative
mood (e.g., feelings
of helplessness,
guilt, anxiety)

9. Has jeopardized or
lost a significant
relationship, job, or
educational or
career opportunity
because of
participation in
Internet games

anxiety)?

Have you risked or
lost a significant
relationship because
of gaming?

10. Have you ever in
the past 12 months
jeopardized your
school or work

of gaming?

helplessness, guilt, or

performance because

...have you played 8. Did you regularly
games so that you play videogames to
would not have to avoid thinking
think about annoying  about problems
things? (difficulties)

...have you experienced 9. Did you play games
serious conflicts with even though you
family, friends or a knew this was
partner because of causing problems
gaming? with your family,

friends, at work, or
at school?

C-VAT, Clinical-Video Game Addiction Test; IGD, Internet Gaming Disorder; IGDS-9, nine-item Internet Gaming Disorder
Scale; IGDS9-SF, Internet Gaming Disorder Scale-Short-Form; IGDT-10, Internet Gaming Disorder Test.

Evaluating the relation between items and
constructs (dimensionality)

According to MacKenzie and colleagues,*’ it is
important to determine whether the construct under
investigation involves interrelated sub-constructs.
According to these authors, two questions can guide
the process of discovery here:

1 How distinctive are the essential characteristics
from each other?

2 Can any of these characteristics be eliminated with-
out altering the conceptual domain of the construct?

We shall now re-interpret the IGD proposal
through these questions. The resulting framework

© 2016 The Authors
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Conceptual level

[ Internet Gaming Disorder:

Content domain

)

Persistent and Regular use of
Internet Games leading to...

Psychological Loss of

Feeling the need to
symptoms : play more and more control

-

Using games to

escape negative mood

Lo_ss of other Pre-occupation Withdrawal
interests symptoms :

Clinically significant
impairment or distress

—

N
N
N

-
AN ,
N -

N -
-
N s
N -’
AN -,
2
Ny
N
N

Environmental/

problems

Continued use despite

Losing social, school,
or career opportunities.

Lying about
amount of gaming

Observable level :

N e
V™

More playing and/or more school/career/social opportunities lost:
More severe Internet Gaming Disorder

Figure 1. Graphical representation of the DSM-5 Internet Gaming Disorder proposal. [Correction added on 8 June 2017, after
first online publication: The figure has been updated with ‘Withdrawal symptoms’ criteria added.]

(i.e. Figure 2) is not meant to be a definitive pro-
posal for a formative interpretation of IGD, but
merely provides one illustration of a formative inter-
pretation of IGD that avoids some of the pitfalls of
reflective modeling. The proposition formulated
here should be tested in future empirical work,
besides alternative hypotheses (such as a fully for-
mative interpretation of IGD).

We assume that each of the nine criteria described
in the IGD proposal forms an indication of clinically
significant impairment or distress. If we evaluate the
criteria for distinctiveness, only two seem mutually
connected and interchangeable to some degree
(i.e. pre-occupation and loss of other interests). This
implies that grouping them or removing one of
them does not alter the nature of the IGD construct.
None of the other criteria seem mutually inter-
changeable. Combining the two criteria, we propose
this integrated sub-construct:

o Extreme focus on gaming: This reflective sub-
construct is proposed to regroup the pre-occupation
and loss of other interests criteria and relates to
single-minded thinking. The first mainly reflects

© 2016 The Authors

an internal state and the second can be at least
partly observable to outsiders. Either criterion
might suffice to increase mental focus on gam-
ing and both can be assumed to be interchange-
able to a certain degree, which is indicative of a
reflective sub-construct.

Dimensionality: Relations between focal
and sub-constructs

The next phase of the process consists of evaluating
the degree to which the construct of interest relates
to its sub-constructs. Two questions can guide this
process:*°

1 Are the sub-constructs manifestations (reflective),
rather than defining characteristics (formative),
of IGD?

2 Would a change in IGD severity be associated
with changes in all the sub-dimensions (reflective),
or can a change in IGD severity be restricted to a
change in a subset of sub-dimensions (formative)?

Our view is that an increase in IGD severity will
not necessarily be associated with an increase in all

Psychiatry and Clinical Neurosciences © 2016 Japanese Society of Psychiatry and Neurology
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of its diagnostic criteria by default. Let us assume
that IGD increases, due to an adverse negative life
event, a decrease in well-being, or the release of a
long-expected new game. If a reflective model would
be correct, an increase of the disorder would system-
atically increase the degree of single-mindedness,
the tendency to use games to escape negative mood,
the problems in various and divergent aspects of
life, and the amount of lying about use. As this does
not make logical sense, it appears that the focal con-
struct of IGD might have a formative nature to some
extent.

The DSM-5 proposal also specifies that both an
increase in hours spent and a more pronounced loss
of opportunities (relationships, school, or work) are
indications of more severe IGD. The escalation of
hours spent on gaming implies both the need to be
involved in gaming for more and more hours and a
simultaneous loss of control. These two aspects are
both required and not combinable or mutually
interchangeable. We therefore propose the following
sub-construct:

e Escalated use: This formative sub-construct
includes both a ‘loss of control over playing’ and
‘the need to play more.’

A similar line of reasoning applies to the increase in
missed opportunities/problems and persistence
despite experiencing problems. Both seem required
to reflect a more severe loss of chances in real life
and both deal with problems quite directly. We thus
propose to combine them into a formative sub-
construct as well:

e Harmful use: This formative sub-construct includes
the ‘continuation of gaming despite problems’
and the ‘experiencing of problems,” such as loss
of opportunities in real life.

Figure 2 depicts IGD as a main focal construct,
formatively determined by mood modification,
extreme focus on gaming (predicting both mental
and behavioral focus on gaming), lying about gam-
ing, escalated use, and harmful use. It is notable
that the last two constructs fit the quantifier sug-
gested for severity in the DSM-5 phrasing: escalated
use is associated with ‘more hours spent’ and harm-
ful use is associated with ‘more severe loss of
opportunities.’

IGD as a formative construct 9

IGD AS A (MOSTLY) FORMATIVE
CONSTRUCT

Using a structured approach,”® we demonstrated
that the IGD proposal might be best interpreted as a
predominantly formative construct, as opposed to
the current practice of conceptualizing it as a reflec-
tive construct. It is known that incorrectly approach-
ing a formative construct as a reflective one causes
serious problems in scale development. These pro-
blems include: (i) incorrect reliance on item-to-total
scale correlation to exclude items and incorrect reli-
ance on indices of inter-item reliability that do not
fit the measurement model (e.g, Cronbach’s a);
(ii) incorrect interpretation of composite or mean
scores that assume all items are equal in contribut-
ing value to a sum score; and (iii) biased estimation
of parameters in statistical models. These issues
impact survey research most directly, although the
scale validation problem, such as dropping concep-
tually sound items through reliance on item-to-total
correlations, also negatively impacts clinical screen-
ing instruments. Figure 2 provides a suggestion of a
formative interpretation of IGD. In Figure 2, the
focal construct of IGD is formatively composed out
of five sub-constructs. Two of these sub-constructs
have a formative nature themselves (escalated use
and harmful use). One sub-construct (extreme focus
on gaming) has a reflective nature. Obviously alter-
native formative formulations might be possible
too, such as viewing each of the nine criteria as
representing nine sub-constructs that formatively
compose the first-order focal construct of IGD.

Implications for future research

Based on the analysis conducted, it appears that a
(mostly) formative process of validation appears jus-
tified in the case of IGD. This has implications with
regard to some key aspects of IGD-related scale vali-
dation. While a comprehensive review of the sug-
gested approach to formative scale validation can be
found elsewhere,*®*° it might be helpful here to dis-
cuss some important differences and contrast them
with current practices in the field of IGD scale
development.

Composite latent constructs should be defined
and used in statistical models

Confirmatory and exploratory statistical model
building should define a composite construct. This

© 2016 The Authors
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Withdrawal
symptoms

negative mood

Using games to escape

Internet

Gaming
Disorder

Extreme focus on gaming

Pre-occupation

Persistent and Regular use
of Internet Games

Loss of other interests

Loss of control

leading to... Escalated use

More hours spent on the
computer: more severe

Clinically significant
impairment or distress

Feeling the need to play | IGD
more and more

Continued use despite
More severe loss of

Harmful use

problems : :
relationships or career or

school opportunities:

Losing social, school, or

0 more severe IGD
career opportunities.

gaming

Lying about amount of

Figure 2. Hypothesized dimensionality and construct relationships in Internet Gaming Disorder (IGD). [Correction added on 8
June 2017, after first online publication: The figure has been updated with ‘Withdrawal symptoms’ criteria added.|

manifests itself in a different specification of models
and error terms in the models. For instance, mea-
sures (items) are not expected to individually have
error terms. Rather, measurement error is associated
with the construct as a whole (residual), and all vari-
ation in the individual measures is relevant to the
formative construct.*®

The earlier examples of the price index and the IQ
test might, again, be helpful for understanding this
point. In the hypothetical 1Q example, a scale with
three measures was proposed: a visual puzzle, a
maze, and a math problem. These measures were
supposed to covary due to an underlying cause
(i-e. ‘intelligence’). According to a reflective measure-
ment approach, it is assumed that the score on any
of the three measures contains two components:
‘intelligence’ and measurement error. The total scale
is useful if the measurement error is quite low, and
any observed variation in scores on the maze,

© 2016 The Authors

puzzle, and math problem is associated with the
common variation over all three tests. In essence,
the scale-score involves the overlapping ground
between the scores on the three individual measures.
If this overlap is small, and the error large, then the
test is not a good one.

With the formative example construct, the price
index, this approach is not very helpful. The prices
of bread, smartphones, and cinema tickets might
not share much common ground at all. Thus, it also
becomes irrelevant to split the error from the ‘price
index’ component for individual measures. Instead,
the error is sought on the level of the construct itself
(i-e. the price index). Bread, smartphones, and cin-
ema tickets might not fully and comprehensively
cover all aspects of pricing. We might be missing the
price of television sets, or health care, for example.
In models, this missing information is included as a
‘residual’ of the construct. This residual is used as an

Psychiatry and Clinical Neurosciences © 2016 Japanese Society of Psychiatry and Neurology
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indicator of scale quality. For instance, it is very
ambiguous what is actually measured once the
residual starts to explain more than half of (for
example) the price index.*°

The synthesis provided in Table 1 illustrates how
the majority of existing validation articles have defined
confirmatory models with individual error terms,
which can, in light of the arguments described earlier,
be viewed as incorrect. Violating formative measure-
ment model assumptions might lead to, for example,
inflated estimates of the relation that IGD has with
other constructs of interest, such as depressive mood,
loneliness, parenting behavior, and so forth.>°

Item exclusion and selection should NOT rely
on item-to-total scale correlations

Inter-item correlation is possible, but not required, in
a formative formulation. Thus, it should not be used
as grounds for justifying scale modification or item
drops. This problem is further compounded by the
fact that entire concepts might drop from the con-
struct through exclusive reliance on these statistical
indicators. With all due respect to authors and the
amount of work involved in producing their contri-
butions, we shall now re-interpret the validation
methods from two studies:

Example 1: Development of the IGDS-9

Lemmens et al. drafted three items*? for each of the
IGD proposal criteria, generating a pool of 27 items
in total. They specifically refer to the value of break-
ing items into separate ‘discrete components’ to
assess different aspects of the DSM criteria
(e.g., relationship, job, education). This formulation
seems formative in nature, but the authors proceed
using a reflective analysis. IGD is interpreted as a
reflective focal construct with nine reflective sub-
constructs, each involving three items with associ-
ated measurement errors. In order to create the short
9-item form, ‘the highest loading item from each cri-
terion was selected to create nine-item versions of
the scales that encompassed all criteria’” (p. 8). There
is some clear tension in this sentence and this
approach: Maintaining all of the criteria implies for-
mative thinking, but the analysis method and proc-
ess of selection are based on a reflective approach,
which by definition would result in mutually inter-
changeable items. This confusion creates various
problems and some negative consequences of this
confusion manifest in the process of item selection.

IGD as a formative construct 11

Here, conceptual richness is lost due to choice based
on reflective model reasoning. For instance, the con-
tinued use of Internet games despite psychosocial
problems was translated into three items:

e Have you skipped work or school so that you
could play games?

e Have you played throughout the night, or almost
the whole night?

e Have you had arguments with others about the
consequences of your gaming behavior?

Based on factor loading, the last item was sug-
gested for use in the summarized nine-item scale. In
a formative interpretation (which we have argued to
be correct), this approach is problematic as it
excludes the entire conceptual area of problems at
school/work and playing all night through inappro-
priate statistical assumptions of item equality.

Example 2: Development of the IGDS9-SF

Pontes and Griffiths®® ran an exploratory factor
analysis on half of their sample and found that the
nine items in their IGDS9-SF are best summarized
by a single factor, which explains 45.4% of the total
variance. This one-factor solution was confirmed
through a confirmatory factor analysis in the other
half of the sample. Both techniques rely on inter-
item association to explain total variance and their
graphical summary also confirms that a reflective
approach is assumed (e.g., items have individual
error terms). Statistically, two indicators support that
this reflective approach might not be optimal. First,
the factor loadings on the items diverge quite widely
(from 0.54 on pre-occupation with gaming to 78 on
the item tapping irritability, anxiety, or sadness
when attempting to reduce or stop gaming behav-
ior). This is not expected behavior if items are mutu-
ally interchangeable. Second, the common factor
explains less than 50% of the total variance.

The authors further state that ‘the instrument was
highly reliable across the samples since the Cron-
bach’s alphas were very high and not possible to be
increased by deleting any of the nine items of the
scale’ (p. 141). While the authors ultimately did not
delete any items, this phrasing implies a reflective
interpretation of the scale. Assuming a formative
model, removing any of the conceptually rich items
(e.g., the loss of control over gaming, or the experi-
ence of negative outcomes in general), is not war-
ranted and the item variance that is now discounted

© 2016 The Authors
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as measurement error should be taken into account.
In fact, applying this type of rationale regarding item
contributions in a reflective interpretation consist-
ently, one could conceivably end up with a diagno-
sis that involves only items that measure
enthusiasm about gaming and not a clinical disor-
der per se.

The reflective model also manifests in the extrapo-
lation of cut-off scores - the five-out-of-nine thresh-
old proposed in the DSM-5 proposal - becomes
36 out of 45 points based on a 5-point scale (ran-
ging from ‘never’ to ‘very often’) with the IGDS9-SF.
This approach implies equivalence between meas-
urement items, as they all contribute equally to the
final score, with ‘higher scores being indicative of
higher degrees of gaming disorder’ (p. 138). Such a
statement also mismatches with the assumption of a
formative model, in which scores are not necessarily
cumulative and items are not equivalent.

Existing definitions of IGD should be enriched

For a formative construct, the measures chosen (and
their weights) determine the nature of the construct,
and thus it is even more important to cover the
intended construct completely and with items that
have proper content validity.*® The validation of IGD
is an ongoing process, but the existing proposal
advanced in the DSM-5 has the risk of locking thinking
into a confirmatory approach.® We have evaluated the
nature of the existing conceptual definition and the
existing proposed sub-constructs in what is essentially
only the first step in a trajectory of proper scale valida-
tion.*® An essential and complementary approach in
future research would be to critically expand this first
step, employing a more open perspective. This will
allow other key issues to be addressed, such as clarify-
ing the degree to which the current IGD proposal is
able to capture the clinical profile and explain the
functional impairment of treatment-seeking indivi-
duals displaying disordered online gaming.

As illustrations, recent work conducted in clinical
settings highlighted that other criteria could be rele-
vant to diagnosing IGD, such as craving (or urge to
play video games), irritability, or poor hygiene.?”"?
Irritability or poor hygiene might be interpreted as
an additional (formative) manifestation of pro-
blems, and craving could be viewed as part of the
extreme focus on gaming sub-construct defined earlier.
Some specific criteria, such as lying about gaming or
playing to modify one’s mood, appear to be

© 2016 The Authors
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unnecessary to account for the severity of IGD in the
current proposal. It should also be studied if these
criteria are relevant and specific enough to be
included in the core IGD definition. For instance,
lying about use displayed a sensitivity of just 44%
in one study.”” Another study revealed a sub-group
of people that rely on gaming and other enjoyable
behaviors (or substances) to regulate their mood
state in a non-addictive but potentially risky man-
ner*” and studies also highlight the role of emotion
in media selection in general.*®

Aspects unique to (online) gaming might also be
added to the diagnosis over the course of time, simi-
larly to the developments that occurred with regard to
gambling disorders (e.g, chasing losses). These
unique aspects might involve, for example, the social
nature of online gaming or game mechanics/design
aspects that are related to the behavior. Any existing
and proposed new (sub)constructs or measures
should also be evaluated for possible spurious deter-
mination by underlying other causes. This is a particu-
lar issue for IGD, as negative attitudes about games
are prevalent in many Western societies.*” Some cri-
teria might be spurious and be determined mostly by
an underlying construct that influences both IGD and
the specific criterion (e.g., highly engaged gaming).”®

Interpreting IGD as a formative construct might at
first seem a primarily psychometric matter, but the
change has clinical implications as well. For
instance, a reflective interpretation of IGD implies a
realist perspective involving the possibility that an
underlying ‘disorder’ caused these symptoms and
problematic behaviors. In contrast, a formative inter-
pretation allows for the broader interpretation that a
cluster of observed behaviors and psychological
issues might be pragmatically summarized under
the header of ‘Internet Gaming Disorder.” Clinicians
would benefit from measurement instruments that
include a comprehensive construct for IGD, prefera-
bly a construct that does not exclude conceptually
relevant criteria or overemphasize criteria that are
better used to assess enthusiast or highly engaged
gaming (i.e, a harmonious, non-pathological
involvement).”® In this sense, it seems that the IGD
disorder proposal has great room for improvement.
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