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ABSTRACT
Comparative syntheses of psychological treatments for excessive gaming commonly present a treatment hierarchy,
yet a high rank does not itself establish that the difference is large enough to matter or sufficiently supported to guide
care. This study examined whether distinctions among eight psychological treatment classes remain decision-stable
after imposing clinically relevant superiority thresholds and accounting for replication, enrolment, randomization,
comparator stringency, and follow-up coverage. Seventeen controlled studies involving 745 participants contributed
eight active treatment classes and 28 active-treatment contrasts. Comparator-stratified standardized mean changes
and the complete contrast matrix supplied the quantitative record. A threshold-calibrated contrast reliability analysis
converted each contrast and its 95% confidence interval into the probability that one treatment exceeded another by
δ = 0.0, 0.3, 0.5, or 0.8 standardized units. A tournament simulation drew 200,000 realizations of all 28 contrasts and
ranked treatments by the number of threshold-exceeding wins. A five-component evidence-support coefficient and a
50,000-specification weight perturbation experiment examined whether efficacy order and evidential strength
converged. Psychological treatment effects were larger against inactive controls (g = 1.70, 95% CI 1.27–2.12;
I2 = 69%) than against active controls (g = 0.88, 95% CI 0.21–1.56; I2 = 72%). At δ = 0.5, cognitive behavioural
therapy (CBT) plus mindfulness and CBT plus family treatment had probabilities of ranking first of 0.675 and 0.322,
respectively. Their direct contrast provided only a 0.372 probability that CBT plus mindfulness exceeded CBT plus
family treatment by at least 0.5 units. Mindfulness had a 0.939 probability of exceeding CBT by that amount, whereas
CBT had only a 0.143 probability of exceeding behavioural treatment plus mindfulness. Treatment rank and evidence
support were weakly associated (Spearman ρ = 0.119, p = 0.779). The evidence distinguishes a leading cluster of CBT
plus mindfulness, CBT plus family treatment, and mindfulness from several lower-ranked options, but it does not
establish a single clinically dominant treatment within that cluster. Treatment selection should therefore reflect
patient context and delivery feasibility while confirmatory trials directly compare the leading approaches.
Keywords: gaming disorder; psychological treatment; decision stability; clinical relevance; network meta-analysis;
rank uncertainty; cognitive behavioural therapy; mindfulness
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1. INTRODUCTION
Excessive gaming becomes clinically important when
persistent play is accompanied by impaired control, in-
creasing priority assigned to gaming, and continuation
despite adverse consequences. The inclusion of gam-
ing disorder in the eleventh revision of the International
Classification of Diseases supplied a public-health def-
inition centred on functional impairment rather than
on gaming time alone.1, 2 Internet gaming disorder re-
mains a condition for further study in the fifth edition of
the Diagnostic and Statistical Manual of Mental Disor-
ders, reflecting continuing uncertainty about boundaries,
assessment, and natural history.3 These nosological po-
sitions are compatible with the observation that intense
recreational play is not necessarily pathological. A treat-
ment claim must therefore concern relief of persistent
impairment, loss of control, distress, or related symp-
toms rather than the simple suppression of a popular
leisure activity.

Diagnostic convergence has practical consequences for
intervention research. International assessment work
has emphasized endorsement of the diagnostic features
together with clinically significant distress or impair-
ment, while warning against classifying highly engaged
but well-functioning players as disordered.41 The ICD-11
delineation similarly connects diagnosis to management
and prevention by requiring a persistent pattern with
material consequences.42 In children and adolescents,
developmental context, parental regulation, school de-
mands, and comorbid symptoms can change both pre-
sentation and treatment access.43 Eligibility criteria and
outcomes should therefore distinguish symptom en-
dorsement from the functional change that patients, fam-
ilies, and clinicians seek.

The clinical need is substantial but heterogeneous. A syn-
thesis of population studies estimated a pooled preva-
lence near 3%, although estimates varied markedly with
sampling and measurement decisions.4 Harm may in-
volve disrupted sleep, deteriorating school or occupa-
tional performance, family conflict, social withdrawal,
financial expenditure, and psychiatric comorbidity.5, 6

Depression, anxiety, attention-deficit/hyperactivity dis-
order, and other addictive behaviours occur frequently
enough to influence both treatment selection and out-
come interpretation.7, 8 Cross-sectional associations do
not prove that gaming is the primary cause of these diffi-
culties, but they do show why a narrow count of gaming
symptoms may be inadequate for evaluating recovery.

Treatment provision has developed faster than consen-
sus about comparative efficacy. Clinicians have used cog-
nitive behavioural therapy (CBT), behavioural modifi-
cation, motivational interviewing, mindfulness training,
family treatment, virtual-reality procedures, and combi-
nations of these approaches. CBT addresses expectan-
cies, triggers, avoidance, reinforcement, and maladap-
tive routines; mindfulness methods cultivate awareness
of urges and affective states without automatic enact-

ment; family work targets communication, boundaries,
conflict, and the home contingencies surrounding ado-
lescent play.9–11 Behavioural procedures may alter cue
approach, reward sensitivity, response inhibition, or ac-
cess patterns.12, 13 These treatments differ not only in
content but also in dose, developmental target, profes-
sional requirements, comparator conditions, and the out-
comes used to judge success.

The controlled evidence illustrates this variation. A mul-
ticentre randomized trial examined a manualized short-
term treatment for Internet and computer-game ad-
diction, whereas a specialized psychotherapy program
for adolescents combined individual work with family
participation over a longer course.26, 27 Acceptance and
cognitive restructuring were combined for Asian ado-
lescents, and a self-control program targeted gaming
symptoms, aggression, and impulsivity in university stu-
dents.31, 34 Earlier CBT work emphasized self-esteem and
adolescent adjustment, showing that the CBT label has
encompassed materially different therapeutic targets.32

A virtual-reality program introduced another delivery
mode rather than merely another theoretical orienta-
tion.30 Pooling across these interventions is statistically
possible, but clinical interpretation requires attention to
what participants actually received.

Behavioural treatment plus mindfulness also spans more
than one therapeutic ingredient. Craving-focused inter-
ventions have examined longitudinal symptom change,
cue-induced neural responses, and intrinsic connectivity
associated with treatment outcome.28, 29, 33 These studies
offer converging process hypotheses, yet repeated publi-
cations, small cohorts, and related recruitment streams
do not supply the same evidential independence as repli-
cations conducted by separate teams. Escapism and cop-
ing may further moderate negative gaming outcomes,
which supports measuring the psychological function
of play rather than assuming that all excessive gaming
follows the same maintaining process.40 Consequently, a
treatment class can be mechanistically coherent while
its comparative estimate remains uncertain.

The comparative literature contains encouraging ef-
fects alongside recurring methodological limitations.
Earlier reviews noted few randomized trials, inconsis-
tent diagnostic thresholds, incomplete treatment de-
scriptions, and limited follow-up.14, 15 Controlled trials
range from brief bias-modification tasks to multi-session
psychotherapy, and many rely on self-report instruments
that are not interchangeable. Although several gaming-
disorder scales show acceptable reliability, variation in
item content and cut-off selection can alter who enters
a trial and what magnitude of change is observed.16, 17

Blinding participants to psychotherapy is rarely feasible,
making allocation procedures, assessor masking, treat-
ment fidelity, attrition handling, and comparator credi-
bility especially consequential.

Meta-analysis can pool this diverse evidence, but its con-
ventional outputs answer only part of the clinical ques-
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tion. A standardized mean difference estimates the mag-
nitude of a contrast on a common scale. Network meta-
analysis additionally combines direct and indirect evi-
dence to compare multiple interventions and can sum-
marize the relative order through ranking probabilities
or the surface under the cumulative ranking curve.18, 19

These quantities are useful when the network is con-
nected and assumptions of transitivity and consistency
are credible. They can nevertheless invite overinterpreta-
tion. A treatment may rank first because a single small
study produced a large imprecise estimate, while a some-
what lower-ranked treatment may be supported by sev-
eral trials, active comparators, and longer observation.
Rank summaries also do not state whether the separa-
tion between adjacent treatments exceeds a clinically
relevant magnitude.20, 21

Reporting standards for treatment networks require
transparent eligibility decisions, presentation of network
geometry, assessment of inconsistency, and separation of
direct from indirect evidence.35 Global agreement does
not guarantee that each sparse comparison is well de-
termined; inconsistency tests can have low power, and
treatment rankings remain conditional on the exchange-
ability of studies across comparisons.37 Graphical tools
can make network structure visible, but visual connec-
tivity must not be mistaken for evidential density.38 The
same interpretive issue arises in larger psychiatric net-
works: rankings are most credible when accompanied
by contrast uncertainty, heterogeneity, and confidence
assessments.39 Because I2 quantifies the proportion of
observed variation attributable to between-study hetero-
geneity rather than sampling error, substantial values
additionally caution against presenting a pooled mean
as a uniform treatment response.36

Clinical decisions require at least three distinctions. Sta-
tistical superiority asks whether the contrast is proba-
bly greater than zero. Clinically important superiority
asks whether the contrast probably exceeds a non-zero
threshold. Decision stability asks whether the preferred
option remains preferred under reasonable changes in
the threshold and the evidential emphasis. Conflating
these distinctions produces brittle treatment recommen-
dations. A narrow confidence interval just above zero
may not imply a meaningful advantage, while a wide
interval around a large point estimate may be too un-
certain to justify a categorical hierarchy. The problem
is amplified in sparse treatment networks because the
ranking of a singleton node can be driven by one com-
parison.

The clinical question was: which distinctions among psy-
chological treatments for excessive gaming remain stable
after efficacy contrasts are evaluated against non-zero
clinical thresholds and the treatment order is examined
against the amount and quality of supporting evidence?
Four threshold levels were evaluated, the complete set of
active-treatment contrasts was transformed into proba-
bilities of clinically important superiority, and repeated

computational experiments quantified first-rank proba-
bility, expected rank, and sensitivity to the weighting of
evidential properties. The expected pattern was a stable
separation between a leading group and lower-ranked
approaches but an uncertain order within the leading
group.

2. METHODS
This aggregate-data decision study used the interven-
tion taxonomy, study descriptors, comparator-stratified
pooled estimates, rank summaries, and league-table con-
trasts reported for 17 controlled psychological-treatment
studies involving 745 participants.22 The clinical cor-
pus contained eight active classes: CBT plus mindful-
ness, CBT plus family treatment, mindfulness, CBT, be-
havioural treatment plus mindfulness, virtual-reality be-
havioural treatment, behavioural treatment, and motiva-
tional interviewing plus behavioural treatment. Control
conditions were retained for the comparator-stratified
synthesis but excluded from the active-treatment deci-
sion tournament because no treatment and waiting-list
conditions are not clinical alternatives.

The unit of the decision analysis was the active-
treatment contrast. Eight treatments yield 8(8−1)/2 = 28
unique contrasts. Each contrast supplied a point esti-
mate and 95% confidence interval. Study descriptors
comprised treatment class, displayed enrolment, ran-
domized or non-randomized allocation, active or inac-
tive comparator, and presence of post-treatment follow-
up. The study rows totalled 715 participants, whereas
the synthesis total was 745. Enrolment was therefore
used only as a treatment-level information indicator de-
rived from the study rows; 745 was used to describe the
complete corpus. No individual participant records were
used.

2.1. Comparator-stratified treatment effects
The pooled standardized mean changes against active
and inactive controls were retained as complementary
estimates of absolute treatment benefit. The active-
comparator pool included psychological treatment or
credible training conditions, while the inactive pool in-
cluded no-treatment and waiting-list controls. Hedges’
g was interpreted with its confidence interval and het-
erogeneity rather than by a rigid small–medium–large
vocabulary. The difference between comparator strata
was treated as clinically informative because inactive
controls do not balance attention, expectancy, therapeu-
tic contact, or spontaneous improvement to the same
degree as active controls.

2.2. Threshold-calibrated contrast reliability
analysis

For contrast j comparing treatments a and b, the network
estimate dj was assumed to be approximately normal. Its
standard error was recovered from the 95% confidence
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limits (Lj , Uj) as

SEj = Uj − Lj

2 × 1.96 . (1)

For a clinical superiority threshold δ ≥ 0, the probability
that a exceeded b by at least δ was

Pa>b(δ) = 1 − Φ
(

δ − dj

SEj

)
, (2)

where Φ is the standard normal cumulative distribution
function. The probability that b exceeded a by the same
amount was Φ[(−δ −dj)/ SEj ]; the remaining probability
represented a difference lying between −δ and +δ. Val-
ues of δ = 0.0, 0.3, 0.5, and 0.8 standardized units were
selected to span any statistical advantage, a modest ad-
vantage, a moderate advantage, and a large advantage.
The thresholds were not declared universal clinical cut-
offs. They were decision tolerances used to expose how
strongly the hierarchy depended on the size of advantage
demanded.

A treatment-level dominance index summarized the
mean probability of beating each of the seven alterna-
tives by at least δ:

Da(δ) = 1
7

∑
b̸=a

Pa>b(δ). (3)

This index ranges from 0 to 1. It differs from a rank
curve because it retains the magnitude threshold and
permits an indeterminate region in which neither treat-
ment achieves a clinically important advantage.

2.3. Evidence-support coefficient
Five bounded components characterized the support be-
hind treatment a. Replication was Ra = 1 − exp(−ka/2),
where ka is the number of contributing studies. Infor-
mation size was Na = 1 − exp(−na/150), where na is
displayed enrolment for that treatment class. Random-
ization, active-comparator, and follow-up components
used Jeffreys-type smoothing: Qa = (xa + 0.5)/(ka + 1),
where xa is the number of studies possessing the rele-
vant property. The treatment-level coefficient was the
geometric mean

Ca = (RaNaQa,RCTQa,activeQa,follow)1/5. (4)

The geometric mean penalizes a treatment for a very
weak component that would be obscured by simple ad-
dition. The coefficient is descriptive and is not an al-
ternative effect size. To examine how evidential sup-
port changes contrast certainty while preserving a co-
herent probability distribution, the contrast mean was
contracted toward zero in proportion to joint treatment
support:

d∗
ab =

√
CaCb dab, P ∗

a>b(δ) = 1 − Φ
(

δ − d∗
ab

SEab

)
. (5)

The reverse-treatment probability and the indifference
probability were derived from the same N(d∗

ab, SE2
ab) dis-

tribution, ensuring that the three mutually exclusive out-
comes summed to one. This contraction does not claim
that low-support treatments are ineffective; it prevents a
large contrast with limited support from being treated as
fully established.

2.4. Tournament simulation
The 28 active-treatment contrasts were sampled 200,000
times from normal distributions defined by their point
estimates and recovered standard errors. During each
draw, treatment a received one decisive win over b when
the sampled contrast exceeded +δ, treatment b received
one decisive win when it was below −δ, and neither re-
ceived a win when the draw lay within the indifference
interval. Treatments were ordered by their number of de-
cisive wins; total sampled contrast margin resolved equal
win counts. The simulations yielded the probability of
ranking first, expected rank, and 2.5th–97.5th percentile
rank interval. Contrast covariance was unavailable, so
independent sampling was used. The resulting probabil-
ities are consequently decision diagnostics rather than a
substitute for a one-stage network model.

2.5. Rank entropy and precision demand
First-rank concentration was quantified with normalized
Shannon entropy,

H = −
∑

a pa log(pa)
log(8) , (6)

where pa is the simulated first-rank probability.
The effective number of first-rank contenders was
exp[−

∑
a pa log(pa)]. A value near one indicates that the

decision is dispersed across many treatments, whereas a
value near zero indicates concentration on a small set. To
translate unresolved contrasts into trial-planning infor-
mation, a precision-demand calculation estimated the
information increase required for the 95% confidence
interval to lie entirely above δ = 0.5, assuming the ob-
served contrast remained unchanged. For dj > δ, the
target standard error was (dj − δ)/1.96, and the required
information multiplier was the squared ratio of current
to target standard error. No finite multiplier was assigned
when the observed contrast itself was at or below 0.5, be-
cause additional precision around the unchanged point
estimate could not establish a 0.5-unit advantage.

2.6. Weight-perturbation experiment
The association between treatment order and evidence
support was first summarized by Spearman correlation.
A separate 50,000-specification experiment varied the
relative importance of efficacy and evidence proper-
ties. Each specification drew five evidence-component
weights from a uniform Dirichlet distribution and an
efficacy weight λ from Uniform(0.35, 0.80). Treatment
scores combined the logit of the rank summary with the
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Figure 1. Study distribution across active treatments.

weighted logits of the five evidence components. First-
place frequency and central rank intervals across spec-
ifications quantified whether a treatment’s position re-
quired a narrow choice of weights.

3. RESULTS

3.1. Composition of the evidence
The evidence base was concentrated in three treatment
classes. CBT, behavioural treatment, and behavioural
treatment plus mindfulness each contributed four stud-
ies; every other active class contributed one. Seven of 17
studies were randomized, five used an active compara-
tor, and follow-up beyond immediate post-treatment
was uneven. Fourteen studies were conducted in East-
ern regions and three in Western regions. Eleven differ-
ent gaming-related self-report instruments were repre-
sented. This distribution created an important asymme-
try: some of the highest-ranked combinations were sup-
ported by only one trial, whereas CBT and behavioural
approaches had more replication but lower rank sum-
maries.

The study ledger in figure 1 makes this imbalance visi-
ble at the level of individual studies. Large randomized
marks are concentrated in CBT and behavioural treat-
ment, whereas each combined CBT option is represented
by one mark. Active comparisons occur for mindfulness,
CBT plus family treatment, virtual-reality behavioural
treatment, and one study each of CBT and behavioural
treatment. Follow-up is common within CBT and be-
havioural treatment but absent for CBT plus mindfulness.
These design features explain why apparent efficacy and
evidential support can occupy different positions.

The coefficient in table 1 did not track the efficacy order
closely. CBT and behavioural treatment had the largest
coefficients (both 0.589) because they combined repli-
cation with larger enrolment and some follow-up, while
CBT plus mindfulness had a coefficient of 0.357 despite
its high rank summary. Mindfulness achieved 0.553 be-
cause its sole study was randomized, used CBT as an
active comparator, and included follow-up. Across eight
treatments, rank summary and evidence support had

Figure 2. Treatment position versus evidence support.

Spearman ρ = 0.119 (p = 0.779). The absence of align-
ment means that reported efficacy position cannot serve
as a proxy for evidential maturity.

The treatment-level pattern also shows why raw study
count is insufficient. Behavioural treatment plus mind-
fulness had four records and 170 displayed participants,
yet no contributing comparison was randomized or
active-controlled, producing a coefficient of 0.365. Mind-
fulness had only one study and 30 displayed participants,
but the randomized active comparison and follow-up in-
creased its coefficient to 0.553. CBT plus family treatment
occupied an intermediate position because active com-
parison and follow-up were offset by non-randomized
allocation. The geometric aggregation therefore distin-
guished replication from design rather than rewarding
either property alone.

The two-dimensional map in figure 2 confirms that a
treatment’s location on the efficacy axis does not predict
its location on the support axis. CBT plus mindfulness
lies highest on efficacy but left of the median support
line. CBT and behavioural treatment occupy the right-
most support positions while lying in the middle and
lower portions of the efficacy axis. Mindfulness is the
only treatment in the upper-right quadrant, but its circle
remains small because the position rests on one study.
Circle size and colour therefore prevent a high coordinate
from being read without its information and randomiza-
tion context.

3.2. Comparator stringency
The pooled benefit against inactive controls was g = 1.70
(95% CI 1.27–2.12), nearly twice the active-comparator
estimate of g = 0.88 (95% CI 0.21–1.56). Heterogeneity
was substantial in both strata (I2 = 69% and 72%, respec-
tively). The confidence intervals indicate that psycholog-
ical treatment was beneficial under both comparisons,
but the active-control result is the more relevant estimate
for choosing among plausible services. Its wider interval
also shows that precision remains limited when nonspe-
cific attention and credible intervention exposure are
better balanced.

The density silhouettes in figure 3 place both estimates
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Table 1. Treatment-level evidence support

Treatment Studies n RCT Active Follow-up Rank summary (%) Ca

CBT + mindfulness 1 40 1 0 0 97.1 0.357
CBT + family 1 31 0 1 1 90.2 0.423
Mindfulness 1 30 1 1 1 82.1 0.553
CBT 4 256 1 1 3 62.2 0.589
BT + mindfulness 4 170 0 0 2 61.0 0.365
Virtual-reality BT 1 24 1 1 0 52.6 0.403
BT 4 140 3 1 3 40.0 0.589
MI + BT 1 24 0 0 0 27.3 0.215

n, enrolment displayed in the study-characteristics rows; RCT, number randomized; Active, number with active comparator; Follow-up,
number reporting post-treatment observation; CBT, cognitive behavioural therapy; BT, behavioural treatment; MI, motivational interviewing;
Ca, evidence-support coefficient.

Figure 3. Treatment effects by comparator stringency.

on a common standardized scale. Neither 95% interval
crosses zero, yet the active-control distribution is wider
and centred markedly closer to zero. The overlap be-
tween the curves is compatible with genuine psychologi-
cal benefit under both comparisons, while the displaced
centres show that the expected effect depends materially
on what the comparison group receives. Heterogeneity
near 70% in each stratum indicates that comparator type
alone does not explain the full variation among studies.

3.3. Clinically important pairwise distinc-
tions

The three leading treatments were not equally distin-
guishable from one another. CBT plus mindfulness ex-
ceeded CBT plus family treatment by 0.23 units (95%
CI −1.39 to 1.85), corresponding to a 0.610 probability
of any advantage and only a 0.372 probability of an ad-
vantage greater than 0.5. The comparison of CBT plus
mindfulness with mindfulness was larger at 1.11 (−0.47
to 2.68); its probabilities were 0.916 for any advantage
and 0.776 for an advantage greater than 0.5. CBT plus
family treatment exceeded mindfulness by 0.88 (−0.37 to
2.13), yielding corresponding probabilities of 0.916 and
0.724.

Separation from the middle of the hierarchy was more
convincing. Mindfulness exceeded CBT by 1.16 (0.32–
1.99), with a 0.939 probability of an advantage greater
than 0.5. CBT plus family treatment exceeded CBT by

2.03 (1.11–2.96), and CBT plus mindfulness exceeded
CBT by 2.26 (0.93–3.59); both probabilities above 0.5
were greater than 0.995. In contrast, CBT exceeded be-
havioural treatment plus mindfulness by only 0.17 (−0.43
to 0.78), producing a 0.143 probability that the difference
was greater than 0.5. The numerical ordering of these
two approaches therefore conveys more separation than
the contrast supports.

The probabilities in table 2 separate evidence of direction
from evidence of clinically important magnitude. Several
contrasts with a high probability of being positive had
a much lower probability of clearing 0.5. This distinc-
tion was most pronounced for CBT versus behavioural
treatment plus mindfulness and for virtual-reality be-
havioural treatment versus behavioural treatment. A bi-
nary declaration based only on whether the point esti-
mate was positive would conceal this decision uncer-
tainty.

The direction–magnitude distinction was less conse-
quential for comparisons between the leading cluster
and the lowest treatments. CBT plus mindfulness, CBT
plus family treatment, and mindfulness each had prob-
abilities above 0.99 of exceeding behavioural treatment
and motivational interviewing plus behavioural treat-
ment by 0.5 in most corresponding contrasts. These
stable separations account for the narrow central rank
ranges of the three leaders. By comparison, estimates
among CBT, behavioural treatment plus mindfulness,
and virtual-reality behavioural treatment produced sub-
stantial indifference probability. The evidence thus forms
zones of separation rather than eight individually re-
solved positions.

The full probability surface in figure 4 shows these zones
without reducing them to selected comparisons. Dark
blue cells across the first three rows mark high probabili-
ties that the leading treatments exceed the middle and
lower classes by 0.5. The 0.37 cell for CBT plus mindful-
ness over CBT plus family treatment and the 0.19 reverse
cell leave considerable probability inside the indiffer-
ence interval. The middle block is more heterogeneous:
CBT has a 0.14 probability of exceeding behavioural treat-
ment plus mindfulness by 0.5 but a 0.77 probability of
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Table 2. Decision probabilities for selected treatment contrasts

Treatment A Treatment B Difference (95% CI) P (A > B) P (A > B + 0.5)

CBT + mindfulness CBT + family 0.23 (−1.39, 1.85) 0.610 0.372
CBT + mindfulness Mindfulness 1.11 (−0.47, 2.68) 0.916 0.776
CBT + family Mindfulness 0.88 (−0.37, 2.13) 0.916 0.724
Mindfulness CBT 1.16 (0.32, 1.99) 0.997 0.939
CBT BT + mindfulness 0.17 (−0.43, 0.78) 0.709 0.143
CBT BT 0.71 (0.14, 1.27) 0.993 0.767
BT + mindfulness BT 0.53 (−0.06, 1.12) 0.961 0.540
VR-BT BT 0.45 (−0.58, 1.49) 0.803 0.462

Figure 4. Probability of a 0.5-unit treatment advantage.

exceeding behavioural treatment by the same amount.
The matrix therefore supports clustered, not fully ordinal,
interpretation.

3.4. Treatment-level decision stability
At δ = 0, CBT plus mindfulness had a dominance index
of 0.932 and CBT plus family treatment had 0.901. Requir-
ing a 0.5-unit advantage reduced these values to 0.876
and 0.844. Mindfulness declined from 0.735 to 0.691, re-
maining clearly above the middle group. CBT declined
more sharply from 0.484 to 0.290 because several of its ad-
vantages over adjacent treatments were smaller than 0.5.
Behavioural treatment plus mindfulness, virtual-reality
behavioural treatment, behavioural treatment, and mo-
tivational interviewing plus behavioural treatment had
dominance indices of 0.219, 0.187, 0.060, and 0.014, re-
spectively, at δ = 0.5.

The trajectories in figure 5 retain the same three leading
treatments throughout the full threshold range. Their
gradual declines differ from the steep loss for CBT and
the middle classes, showing that the leaders’ advantages
are distributed across several large contrasts. No trajec-
tory crosses into the leading group as δ rises. The plot
thus establishes stability of the broad treatment clusters
while revealing sensitivity of the absolute dominance
probability to the magnitude required.

The tournament in table 3 allocated nearly all first-place
probability to the two CBT combinations. CBT plus mind-

Figure 5. Dominance across superiority thresholds.

fulness ranked first in 67.5% of draws and CBT plus fam-
ily treatment in 32.2%; mindfulness ranked first in 0.4%.
The result should not be read as a 67.5% probability
that CBT plus mindfulness is the universally best clini-
cal choice. It is the probability of winning the specified
aggregate tournament under the normal approximation,
independent contrast draws, and a 0.5-unit tolerance.
The 1–2 rank intervals for both CBT combinations show
that their internal order is unstable even though their
separation from lower treatments is comparatively sta-
ble.

The rank intervals in figure 6 make the asymmetry of un-
certainty explicit. The two largest circles occupy overlap-
ping 1–2 intervals, so first-place probability is divided be-
tween them rather than spread across the treatment set.
Mindfulness is narrowly confined to ranks 2–3 but has
little first-place mass. By contrast, CBT, behavioural treat-
ment plus mindfulness, and virtual-reality behavioural
treatment share overlapping intervals from ranks 4 to 7,
confirming that their exact order is weakly determined.
Behavioural treatment and motivational interviewing
plus behavioural treatment remain concentrated near
the bottom despite their differing evidence support.

First-rank entropy was 0.313 at δ = 0.5, equivalent to
1.918 effective contenders. Values were similar at δ = 0
(0.337; 2.015 contenders), 0.3 (0.318; 1.937 contenders),
and 0.8 (0.308; 1.896 contenders). Increasing the superi-
ority requirement therefore did not disperse the decision
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Table 3. Treatment order at a 0.5-unit superiority threshold

Treatment Dominance Calibrated dominance P (rank 1) Expected rank (95% range)

CBT + mindfulness 0.876 0.646 0.675 1.34 (1–2)
CBT + family 0.844 0.656 0.322 1.69 (1–2)
Mindfulness 0.691 0.481 0.004 2.97 (2–3)
CBT 0.290 0.154 0.000 4.49 (4–6)
BT + mindfulness 0.219 0.111 0.000 5.19 (4–7)
Virtual-reality BT 0.187 0.142 0.000 5.52 (4–7)
BT 0.060 0.049 0.000 7.00 (6–8)
MI + BT 0.014 0.070 0.000 7.80 (6–8)

Figure 6. Tournament ranks at δ = 0.5.

across the full treatment set; it concentrated uncertainty
within the same two-treatment contest. The top-two first-
rank share at δ = 0.5 was 0.996.

Precision-demand calculations clarified which ques-
tions are answerable by larger trials. If the contrast esti-
mates remained unchanged, the CBT plus mindfulness–
mindfulness comparison would require approximately
6.67 times the current information for its 95% interval to
lie entirely above 0.5, while CBT plus family treatment–
mindfulness would require 10.82 times the current in-
formation. Mindfulness versus CBT required a smaller
1.60-fold increase. No finite information increase could
establish a 0.5-unit advantage for CBT plus mindfulness
over CBT plus family treatment at the observed differ-
ence of 0.23, or for CBT over behavioural treatment plus
mindfulness at the observed difference of 0.17. Those
questions require either a larger observed separation or
acceptance that the treatments are clinically close.

Evidence calibration compressed rather than confirmed
the hierarchy. At δ = 0.5, calibrated dominance was 0.646
for CBT plus mindfulness and 0.656 for CBT plus family
treatment. Mindfulness followed at 0.481. The 0.010 re-
versal between the top combinations is too small to sup-
port a clinical preference; its importance lies in showing
that their apparent separation disappears once limited
replication and design properties contract the contrast
means. The calibrated values are certainty-adjusted de-
cision probabilities, not alternative efficacy estimates.

3.5. Weight perturbation
Across 50,000 combinations of efficacy weight and
evidence-component weights, CBT plus mindfulness
ranked first in 90.5% of specifications, CBT plus fam-
ily treatment in 7.5%, CBT in 1.4%, and mindfulness in
0.6%. The median positions were first, second, fourth,
and third, respectively. CBT plus mindfulness ranged
from first to third across the central 95% of specifications,
while CBT plus family treatment ranged from first to
fourth. The high first-place frequency for CBT plus mind-
fulness reflects its very large rank summary; the non-zero
first-place frequency for CBT demonstrates that greater
replication and enrolment can compensate when eviden-
tial properties receive more weight. No lower treatment
became a frequent first choice.

The perturbation distribution also guards against over-
reacting to one chosen coefficient formula. CBT plus
mindfulness remained first under most combinations,
but its central interval extended to third, confirming that
the position is not immutable. CBT plus family treatment
extended to fourth, and CBT occasionally moved to first
when replication and information size dominated the
weights. This behaviour is informative because the pur-
pose of perturbation is to reveal which conclusions de-
pend on value choices rather than to preserve the initial
order by construction.

4. DISCUSSION
The analysis answered a different question from a con-
ventional treatment hierarchy: not which intervention
occupies the highest numerical rank, but which treat-
ment distinctions survive a requirement for clinically
important separation and scrutiny of evidential sup-
port. Three findings are central. Psychological treatments
showed benefit against both inactive and active com-
parators, although the effect against active comparators
was smaller and less precise. A leading cluster compris-
ing CBT plus mindfulness, CBT plus family treatment,
and mindfulness was consistently separated from several
lower-ranked approaches. Within that cluster, however,
the order was not sufficiently stable to support an uncon-
ditional declaration of one best treatment.

The distinction between inactive and active compara-
tors has direct clinical meaning. Waiting-list and no-
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treatment groups can estimate improvement relative
to delayed or absent care, but they do not balance ex-
pectancy, clinician attention, structured activity, or the
passage into a credible treatment setting. The decline
from g = 1.70 against inactive controls to g = 0.88
against active controls is therefore not evidence that
treatment lacks value. It indicates that a material part of
the larger contrast may be attributable to nonspecific or
comparator-related processes. Both estimates remained
heterogeneous, suggesting that average effects conceal
differences in population, treatment dose, measurement,
and study conduct. Future efficacy trials should pre-
fer credible active controls when the aim is to identify
treatment-specific benefit, while pragmatic trials should
compare complete services when the aim is to guide
delivery.

The top-cluster result is mechanistically plausible with-
out proving mechanism. CBT may help patients identify
triggers, challenge gaming-related expectancies, restruc-
ture routines, and develop alternative reinforcement.
Mindfulness may add tolerance of craving, distress, bore-
dom, and negative affect without immediate escape into
play. Family treatment may be particularly relevant for
adolescents whose gaming occurs within cycles of con-
flict, inconsistent limits, criticism, or reduced shared ac-
tivity.11, 23 The combination treatments could therefore
cover complementary pathways. Yet each leading combi-
nation was represented by one study, and mechanistic
plausibility cannot replace replication. The appropriate
inference is that these combinations deserve direct test-
ing, not that their superiority is established.

Mindfulness occupied an informative position. Its rank
summary was below the two combined treatments, but
its evidence-support coefficient was higher because the
contributing study was randomized, used CBT as an
active comparator, and included follow-up. Its prob-
ability of exceeding CBT by more than 0.5 was 0.939.
This result supports mindfulness as a serious active op-
tion within the available network, while the singleton
evidence still prevents broad generalization. Evidence
from mindfulness-based treatments in substance use
and gambling suggests that urge awareness and affect
regulation can be clinically relevant across addictive be-
haviours;24, 25 excessive gaming trials should test whether
changes in craving, experiential avoidance, or emotion
regulation mediate symptom and functional outcomes.

The middle of the hierarchy was less orderly than a rank
list suggests. CBT and behavioural treatment plus mind-
fulness had similar rank summaries, and the estimated
CBT advantage of 0.17 corresponded to only a 0.143 prob-
ability of exceeding 0.5. Virtual-reality behavioural treat-
ment was also difficult to distinguish from adjacent ap-
proaches. These treatments should be considered statis-
tically unresolved rather than assigned sharply different
clinical status. A rank label converts continuous uncer-
tainty into an ordinal statement; the threshold probabili-
ties recover the information lost by that conversion.

Greater replication did not guarantee a higher posi-
tion. CBT and behavioural treatment had the strongest
evidence-support coefficients but lower efficacy ranks.
Several explanations are possible. Repeated studies may
yield more conservative estimates than isolated early tri-
als. Active comparators and longer observation may re-
duce apparent effects. Treatment labels may also conceal
variation in dose and content. CBT ranged across differ-
ent session counts and populations, while behavioural
treatment included distinct procedures. The result does
not show that replicated treatments are inferior. It shows
that evidential maturity and estimated efficacy are sepa-
rate axes that should be reported together.

Measurement diversity further limits clinical interpre-
tation. Eleven self-report instruments were used across
17 studies. Standardization places changes on a com-
mon statistical scale but does not ensure that each in-
strument captures the same construct or functional con-
sequence. Some scales emphasize preoccupation and
control, others adapt general internet-addiction items,
and diagnostic endorsement measures may differ from
continuous severity scales. Self-report can be informa-
tive, particularly when gaming behaviour is private, but
demand characteristics and perceived stigma may influ-
ence responses. Clinical interviews, collateral informa-
tion where appropriate, behavioural indicators, and func-
tional outcomes should complement symptom scales.
Reliable instruments with demonstrated convergent and
discriminant validity should be preferred.17

This measurement problem also affects the meaning of
a 0.5-unit contrast. Standardization removes the origi-
nal score units but does not equalize content validity or
responsiveness. A half-standard-deviation change on a
scale dominated by preoccupation may not represent the
same clinical gain as the same standardized change on
an instrument that requires impairment. The observed
threshold probabilities should therefore be interpreted
as comparative evidence on the available scales, not as di-
rect probabilities of recovery. Anchor-based work linking
score change to restored sleep, attendance, relationships,
and self-directed control would make future treatment
contrasts more clinically interpretable.

The threshold analysis is deliberately transparent. A 0.5-
unit tolerance is not presented as a universally validated
minimal important difference for gaming-disorder treat-
ment. It is a probe of decision robustness. The broad
conclusions changed little from δ = 0.3 to 0.8: the two
CBT combinations dominated first place, mindfulness re-
mained third, and the ordering of adjacent middle treat-
ments was uncertain. A future empirically anchored min-
imal important difference could replace these probes.
Such work would require linking symptom-scale change
to patient-reported recovery, functional improvement,
or clinician-rated change.

The precision-demand findings prevent an unproduc-
tive call for “more research” without specifying what ad-
ditional information could accomplish. When a point
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estimate already exceeds 0.5, greater information can
in principle establish a moderate advantage if the effect
persists. When the point estimate is below 0.5, preci-
sion alone will narrow the interval around a clinically
small difference. In the latter case, a future trial should
be designed for equivalence or non-inferiority, incorpo-
rate costs and acceptability, and ask which treatment is
easier to deliver rather than presuming that one must
become superior. This distinction is particularly impor-
tant for the two leading CBT combinations, for which the
present difference is much smaller than its uncertainty.

Several limitations qualify the findings. The computation
used aggregate contrasts and could not recover their co-
variance. Independent sampling may understate or over-
state rank uncertainty because network contrasts shar-
ing a comparator are correlated. The evidence-support
coefficient combines five defensible properties, but its
functional forms and saturation constant are choices
rather than clinical laws. The weight perturbation ex-
periment addresses this concern by varying the balance
across a broad range, although it cannot test properties
absent from the record, such as therapist competence,
protocol adherence, recruitment setting, or differential
attrition. Displayed enrolment totalled 715 across study
rows while the synthesis described 745 participants; en-
rolment was consequently used only as a bounded in-
formation component. Sparse singleton nodes remain
vulnerable to small-study effects even when funnel tests
across the full network are non-significant.

The treatment literature would benefit most from direct,
adequately powered comparisons among the leading
cluster. A three-arm trial of CBT plus mindfulness, CBT
plus family treatment, and mindfulness would be espe-
cially informative if stratified by developmental stage
and family involvement. For adults living independently,
the family component may require adaptation to part-
ners or other support figures; for adolescents, parent
participation may be central. Trials should preregister
a primary gaming outcome, define diagnostic eligibility
with validated instruments and clinical assessment, re-
port allocation concealment, monitor treatment fidelity,
and retain follow-up of at least six months. Depression,
anxiety, sleep, school or work functioning, family conflict,
quality of life, and adverse events should be analysed as
distinct outcomes rather than folded into a single symp-
tom score.

Clinical application should remain individualized. The
available evidence supports offering a structured psy-
chological treatment rather than no care, but it does
not justify denying a feasible treatment because another
class occupies a higher numerical rank. A patient with
strong avoidance and craving may prefer mindfulness-
enhanced CBT; an adolescent in escalating family con-
flict may benefit from structured family participation;
a patient with limited access may receive a briefer be-
havioural or CBT intervention while awaiting a more
intensive service. Shared decision-making can integrate

these circumstances with the strength and uncertainty
of comparative evidence.

5. CONCLUSION
The paper’s research question was whether the com-
parative order of psychological treatments for excessive
gaming remains stable when treatment differences must
clear clinically relevant thresholds, efficacy is consid-
ered alongside evidential support, and unresolved con-
trasts are translated into confirmatory information de-
mands. The answer is qualified. The available contrasts
consistently identify CBT plus mindfulness, CBT plus
family treatment, and mindfulness as a leading cluster
and distinguish that cluster from several lower-ranked
approaches. They do not reliably distinguish CBT plus
mindfulness from CBT plus family treatment by a moder-
ate margin, and the observed difference between those
combinations is too small for precision alone to establish
such an advantage. The clinically defensible decision is
therefore to select among the leading approaches accord-
ing to patient characteristics and service feasibility while
prioritizing direct, replicated comparisons that measure
durable functional recovery and are designed for supe-
riority only where a clinically important separation is
plausible.
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