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ABSTRACT
Random-effects summaries can establish an average association while leaving clinicians uncertain about the effect
expected in another service or population. Online psychotherapy for coronavirus disease 2019 (COVID-19)-related
distress is a pertinent example because trials differed markedly in delivery channel, therapist involvement, treatment
dose, population, and measured outcome. To determine whether pooled improvements in depression, anxiety, stress,
and sleep remain persuasive when between-study dispersion is translated into probabilities for a comparable new
trial, and to identify which delivery contrasts retain decision value under propagated uncertainty. The analytic
collection comprised 13 randomized trials (1,897 participants), four outcome-level random-effects summaries, and
prespecified delivery contrasts. Standard errors were recovered from published 95% confidence intervals. For each
outcome, a t-based 95% prediction interval and predictive probabilities of any benefit, a benefit of at least 0.20
standardized mean difference, a benefit of at least 0.50, and harm were calculated from the reported mean effect and
between-study variance. A 200,000-draw Monte Carlo check evaluated numerical agreement. Normalized entropy
described design concentration, and uncertainty in two delivery contrasts was propagated from subgroup confidence
intervals. Mean effects favored online psychotherapy for depression (SMD = −0.45), anxiety (−0.67), stress (−0.73),
and sleep (−0.53), but all 95% prediction intervals crossed no effect: −1.22 to 0.32, −1.72 to 0.38, −2.06 to 0.60, and
−3.74 to 2.68, respectively. Probabilities that a comparable new trial would achieve at least a 0.20-SMD benefit were
0.779, 0.856, 0.826, and 0.671. The corresponding harm probabilities were 0.083, 0.065, 0.098, and 0.239. Therapist
guidance had a 0.991 probability of outperforming self-help for anxiety, whereas short daily treatment had a 0.997
probability of outperforming seven- to eight-week weekly treatment for depression; the latter contrast depended on a
single short-daily comparison. The evidence supports probable benefit for emotional distress, yet does not justify
assuming benefit in every comparable implementation. Anxiety has the strongest combination of predictive benefit
and low harm probability. Sleep remains too uncertain for a directional recommendation. Guidance for anxiety is
more transportable than the apparent depression advantage of an intensive short dose, which requires direct
replication.
Keywords: online psychotherapy; telepsychology; COVID-19; prediction interval; heterogeneity; treatment guidance;
decision uncertainty
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1. INTRODUCTION

The rapid transfer of psychological care from consulting
rooms to telephones, web portals, and videoconferenc-
ing systems was one of the most consequential service
changes during the COVID-19 pandemic. This transition
answered an immediate access problem: physical dis-
tancing reduced conventional contact at the same time
that bereavement, fear of infection, occupational disrup-
tion, isolation, and financial uncertainty increased psy-
chological strain. Quarantine has been consistently as-
sociated with anxiety, depressive symptoms, anger, and
post-traumatic stress, with longer restriction, inadequate
information, and financial loss contributing to worse
experience.7 Reviews conducted during the early pan-
demic also documented elevated distress across infected
patients, health-care workers, and community popula-
tions.32, 40 The service response was therefore not merely
a change of medium. It was an attempt to preserve clin-
ical continuity during a population-level shock while
conventional capacity was constrained.18, 41

Remote psychological care did not begin with the pan-
demic. Videoconferencing psychotherapy had already
been used across clinical populations, treatment formats,
and health systems, with generally acceptable feasibility
and satisfaction.3 Later reviews found meaningful im-
provement in depression and anxiety with synchronous
telepsychology, although study quality and clinical di-
versity limited broad equivalence claims.5, 6, 39 Internet-
delivered psychological treatment likewise developed
from simple self-help pages into structured programs
with therapist messaging, automated exercises, symp-
tom monitoring, and stepped-care pathways.1, 2 Direct
comparisons suggest that internet cognitive behavioral
therapy can approach face-to-face outcomes for several
psychiatric and somatic conditions;8 nevertheless, effec-
tiveness depends on who enters treatment, how support
is delivered, how adherence is maintained, and which
clinical endpoint is prioritized.

Delivery distinctions matter because the phrase “on-
line psychotherapy” combines interventions with dif-
ferent causal ingredients. Synchronous sessions can pre-
serve conversational responsiveness and allow risk as-
sessment, whereas asynchronous programs can increase
reach and scheduling flexibility. Therapist contact may
enhance accountability, clarify exercises, and respond
to deterioration, but it also constrains scale. Self-guided
programs reduce professional time and may be sufficient
for people with mild symptoms, yet adherence can de-
cline when expectations, prompts, and human support
are weak. A systematic review of guidance in internet
interventions found that professional support generally
improved efficacy, although the magnitude depended
on the comparison and study design.4 The supportive-
accountability model explains this pattern through a
credible, benevolent coach who establishes expectations
and monitors progress.24 Digital design itself also influ-
ences engagement: persuasive elements, tailoring, re-

minders, and dialogue support are associated with adher-
ence, although their effects are not reducible to interface
features alone.23

The relevant clinical question is consequently more de-
manding than whether the pooled mean differs from
zero. A statistically precise average can coexist with
large between-study dispersion. Under a random-effects
model, the confidence interval around the mean esti-
mates uncertainty about the average effect in the sam-
pled distribution; it does not delimit the true effect in
another comparable setting. A prediction interval ad-
dresses the latter quantity by combining uncertainty in
the mean with estimated between-study variance.20 This
distinction becomes decisive when I2 is high, trial num-
bers are small, interventions differ in dose and channel,
and most controls are inactive. In such conditions, the
average may be beneficial while a plausible future effect
includes negligible benefit or harm. Presenting only the
pooled mean compresses clinically relevant variation
into a single number.

Three further problems complicate interpretation. First,
outcomes measured in the same trials are not indepen-
dent. Depression, anxiety, stress, and sleep share symp-
toms and determinants, yet each has a different number
of contributing comparisons. Multivariate synthesis can
use cross-outcome covariance when the required ma-
trices are available;28, 29 absent those matrices, claims of
joint precision would be unwarranted. Second, subgroup
contrasts can appear compelling even when one level
contains very few studies. A large difference based on
one comparison is mathematically estimable but weakly
transportable. Small-sample random-effects work em-
phasizes cautious uncertainty estimation and the limi-
tations of asymptotic intervals.19, 31 Third, significance
is threshold-dependent. A clinician may regard any im-
provement as relevant, whereas a commissioner may
require at least a small standardized effect to justify im-
plementation cost, and a patient may prioritize the prob-
ability of avoiding deterioration. A continuous threshold
analysis displays these choices rather than fixing a single
dichotomy.

The present research therefore asks: when reported
between-study variance is carried into the expected ef-
fect of a comparable new trial, how certain is benefit for
each psychological outcome, and which observed de-
livery contrasts remain persuasive? The analysis retains
the published random-effects means and heterogeneity
estimates, then adds prediction intervals, probability-
of-benefit curves, Monte Carlo verification, and design-
concentration summaries. The purpose is not to substi-
tute a new efficacy estimate for the published mean. It
is to translate the same aggregate evidence into quanti-
ties aligned with a future implementation decision. This
research question differs from a conventional efficacy
review because the primary endpoint is predictive cer-
tainty rather than statistical significance of the average.
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2. METHODS
This study used an aggregate evidence-synthesis design.
The analytic collection consisted of 13 randomized con-
trolled trials conducted in Canada, China, Germany, Iran,
Italy, Sweden, Switzerland, Tunisia, and the United States.
Together they randomized 1,897 adults. The study-level
table recorded country, population, randomized group
sizes, female percentage, mean age, intervention family,
therapist involvement, delivery channel, treatment fre-
quency and duration, control condition, and measured
outcomes. Four outcome records contained the num-
ber of comparisons, pooled SMD, 95% confidence in-
terval, between-study variance τ2, Cochran’s Q, and I2.
Eighteen subgroup records represented two intervention
types, two guidance conditions, and two dose patterns
across depression, anxiety, and stress. These values were
transcribed from Tables 2–4 of Chi et al.;9 that article is
cited once to identify provenance, while the enclosed
CSV files provide the values used by every calculation.

No participant-level record was created, reconstructed,
or imputed. Post-treatment SMDs were treated as ori-
ented so that negative values favored online psychother-
apy. The analytic unit for predictive calculations was
an outcome-level pooled effect. Study descriptors were
used only for composition and coverage analyses. Four
trials had follow-up assessments, but the aggregate ta-
bles did not supply pooled follow-up effects; long-term
benefit was therefore not estimated. All controls were
inactive, comprising waiting-list or routine-care condi-
tions. The resulting estimand is the difference from an
inactive comparator at the post-treatment assessment,
not noninferiority to face-to-face care or superiority over
an attention-matched digital control.

Reporting was organized with the transparency princi-
ples of PRISMA 2020 where they applied to a synthesis of
an already delimited trial collection.26 Risk-of-bias judg-
ments were not recalculated because trial reports and
domain-level supporting material were not all available
in the analytic collection. This limitation prevents an in-
dependent RoB 2 assessment36 and is addressed in the
certainty interpretation rather than represented as a new
quality score. The computational work used Python 3
with NumPy, pandas, SciPy, and Matplotlib; all tables
and figures are regenerated by a single script with a fixed
random seed.

2.1. Descriptive composition and design con-
centration

Trial size was calculated as the sum of intervention
and control participants. Intervention duration was ex-
pressed in days, using one day for a single session, five
days for a five-day course, 14 days for two weeks, 21 days
for three weeks, 28 days for four weeks, 49 days for seven
weeks, and 56 days for eight weeks. Outcome coverage
was coded as a binary study-by-domain matrix. Thera-
pist guidance and self-help were retained as reported
categories. Delivery comprised website, online platform,

mobile application, or hospital call system.
Normalized Shannon entropy described how evenly stud-
ies were distributed across the observed levels of each
design dimension. For dimension j with mj observed
levels and level proportions pjl, entropy was

Hj = −
∑mj

l=1 pjl log(pjl)
log(mj) . (1)

The quantity ranges from zero, when all studies occupy
one level, to one, when studies are evenly distributed
across observed levels. High entropy does not imply ad-
equate evidence. A dimension can be evenly populated
while individual cells remain small, and the index does
not account for trial precision. It is used here as a concise
description of design spread, interpreted jointly with cell
counts and the study landscape.

2.2. Outcome uncertainty and prediction in-
tervals

For each pooled outcome, the standard error of the mean
effect was recovered from its 95% confidence limits (L, U)
as

SEµ̂ = U − L

2 × 1.96 . (2)

The reported τ2 was retained rather than re-estimated
because study-level effects and within-study variances
were not available. A two-sided 95% prediction interval
for the true effect θnew in a comparable new trial was
calculated as

µ̂ ± t0.975,k−2

√
τ2 + SE2

µ̂, (3)

where k is the number of comparisons. The t critical
value reflects the small number of studies, particularly
for sleep. Prediction intervals can be unstable when τ2 is
imprecisely estimated; they are presented as translations
of the reported model rather than fixed population limits.
This emphasis follows recommendations to report pre-
diction intervals alongside random-effects means.17, 20

The predictive distribution was approximated as nor-
mal with mean µ̂ and variance τ2 + SE2

µ̂. Four probabili-
ties were calculated: any benefit, Pr(θnew < 0); at least a
small benefit, Pr(θnew < −0.20); at least a moderate ben-
efit, Pr(θnew < −0.50); and harm, Pr(θnew > 0). These
thresholds are interpretive anchors on the standardized
scale, not universal clinical cutoffs. To show sensitivity
to the chosen requirement, Pr(θnew < −δ) was evaluated
continuously for δ from 0 to 1.25. The threshold curve
prevents a favorable conclusion from depending on one
selected boundary.
A Monte Carlo check drew 200,000 values of the pooled
mean from N(µ̂, SE2

µ̂) and then drew one true effect from
N(µ(b), τ2) for each iteration b. The seed was 20260814.
Agreement within 0.002 between simulation and analytic
small-benefit probabilities was required. The simulation
is a numerical verification of uncertainty propagation; it
does not simulate people, symptoms, attrition, or treat-
ment delivery.
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2.3. Delivery contrasts
Two contrasts were selected because their subgroup tests
had been emphasized clinically and because they ad-
dressed distinct service decisions: therapist-guided ver-
sus self-help delivery for anxiety, and daily treatment of
at most two weeks versus weekly treatment of seven to
eight weeks for depression. For each subgroup mean,
the standard error was recovered from its reported confi-
dence interval. Under an independence approximation,
the contrast ∆ = µ̂A − µ̂B had standard error

SE∆ =
√

SE2
A + SE2

B . (4)

Negative values favored the first level named. We cal-
culated the 95% confidence interval, Pr(∆ < 0), and
Pr(∆ < −0.20). The independence assumption is conser-
vative only under some covariance structures and cannot
replace a participant-level interaction model. The dose
contrast was explicitly down-weighted in interpretation
because the short-daily depression level contained one
comparison. No causal ranking across all delivery com-
binations was attempted.

2.4. Multiplicity, missing structure, and cer-
tainty rules

The analysis did not retest all 18 subgroup rows as sepa-
rate discoveries. It propagated uncertainty for two clin-
ically defined contrasts and treated the remaining sub-
group summaries descriptively. No multiplicity-adjusted
declaration was attached to the probability statements.
Cross-outcome covariance was unavailable, so the four
outcomes were not combined into a single score. Robust
variance estimation can address dependent effects when
study-level effect estimates and a defensible covariance
structure are available;14 those prerequisites were absent.
Likewise, multivariate pooling was not approximated by
assigning an arbitrary correlation.

Interpretation used three rules. First, a mean confidence
interval excluding zero established precision of the av-
erage, but did not establish transportability. Second, a
prediction interval crossing zero indicated that no-effect
or adverse true effects remained compatible with the re-
ported heterogeneity. Third, a delivery contrast required
both a high directional probability and more than one
contributing comparison in each level before it could
support a practice preference. These rules separate nu-
merical strength from evidence architecture. Conven-
tional heterogeneity quantities were retained because
I2 describes the proportion of observed variation at-
tributable to between-study differences,16 but I2 alone
was not treated as the magnitude of clinical variation.

3. RESULTS

3.1. Trial composition and outcome coverage
The 13 trials randomized a median of 51 participants
(range 27–599). Six interventions involved a therapist and

seven were self-guided. Five used websites, four online
platforms, three mobile applications, and one a hospital
call system. Duration ranged from a single session to 56
days. The participant-weighted female proportion was
77.5%, indicating that the pooled evidence describes pre-
dominantly female samples. General-community sam-
ples contributed five trials, university students three, peo-
ple with COVID-19 three, and health-care workers two.
Sample size and duration were not aligned: the largest
trials were self-guided programs lasting three to eight
weeks, while several therapist-guided trials randomized
fewer than 60 participants.

The design landscape in Fig. 1 makes this imbalance visi-
ble. Self-guided studies occupy much of the high-sample
region, whereas therapist-supported studies cluster at
smaller sample sizes across both brief and eight-week
treatments. Because guidance is partly entangled with
trial size, delivery channel, and duration, the observed
guidance contrast cannot be interpreted as though guid-
ance had been randomized across otherwise identical
programs. The plot also shows that the available evi-
dence is broad in format but thin within many specific
combinations.
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Figure 1. Trial duration and sample-size landscape.

Normalized entropy was 0.996 for guidance, 0.913 for de-
livery channel, 0.961 for population, and 0.906 for inter-
vention family. These values confirm that the collection
spans several forms of care rather than being dominated
by one observed category. Their interpretation is limited
by small cell counts: eight intervention labels across 13
studies create nominal diversity without enough replica-
tion for stable high-order interactions. In practical terms,
breadth of design is a strength for detecting variation but
a weakness for explaining it.

Outcome availability was asymmetric (Fig. 2). Depres-
sion, anxiety, and stress each had nine comparisons,
whereas sleep had four. Only one trial supplied all four
domains. Several large trials omitted sleep, and two
sleep comparisons came from small therapist-supported
studies. Repeated measurement of emotional outcomes
within the same trials means the three nine-comparison
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summaries share evidence, while the sleep estimate rests
on a smaller and partly different subset. The matrix there-
fore argues against reading outcome ranks as though
they were obtained from identical trial collections.

Depression
Anxiety

Stress Sleep

Wahlund et al.

Rackoff et al.

Krifa et al.

Al-Refae et al.

Brog et al.

Carbone et al.

Liu et al.

Shaygan et al.

Aminoff et al.

Nourian et al.

Otared et al.

Khah et al.

MacDonald and Neville

Figure 2. Outcome coverage across the 13 trials.

3.2. Mean effects and predictive uncertainty
All four pooled SMDs were negative, favoring online psy-
chotherapy (Table 1). Confidence intervals for depres-
sion, anxiety, and stress excluded zero; the interval for
sleep did not. Between-study variance increased from
depression (τ2 = 0.09) to anxiety (0.17), stress (0.28),
and sleep (0.43). The corresponding I2 values were 78%,
87%, 88%, and 88%, showing that dispersion was not a
peripheral feature of any outcome.

The prediction intervals crossed zero for every domain
(Fig. 3). Their widths materially changed the clinical read-
ing. Depression had a precise beneficial mean, yet its
prediction interval allowed a true effect as high as 0.32 in
the unfavorable direction. Anxiety combined the second-
largest mean effect with the lowest harm probability,
0.065. Stress had the largest mean benefit but also greater
between-study variance; its harm probability, 0.098, ex-
ceeded that for anxiety. The sleep interval was exception-
ally wide because only four comparisons contributed
and τ2 was largest. A conclusion that remote psychother-
apy improves sleep would therefore require stronger as-
sumptions than a conclusion about emotional distress.

3 2 1 0 1 2
Standardized mean difference

Depression

Anxiety

Stress

Sleep

Figure 3. Confidence and prediction intervals by outcome.

The probability of any benefit was 0.917 for depression,
0.935 for anxiety, 0.902 for stress, and 0.761 for sleep. Re-
quiring at least a 0.20-SMD benefit reduced these prob-
abilities to 0.779, 0.856, 0.826, and 0.671. Requiring at
least 0.50 produced probabilities of 0.439, 0.650, 0.658,

and 0.516. Thus, anxiety rather than stress was most at-
tractive at the small-benefit threshold, but stress slightly
exceeded anxiety at the moderate-benefit threshold be-
cause its mean was larger and its predictive distribution
wider. This reversal is not contradictory. Greater disper-
sion places more mass in both highly favorable and un-
favorable regions.

Continuous threshold profiles in Fig. 4 show that no out-
come dominates over the full range of requirements. Anx-
iety maintains the highest probability through much of
the small-effect region; stress becomes comparable or
higher as the required benefit increases; depression de-
clines more rapidly because its mean is nearer zero and
its between-study variance is smaller. Sleep begins with
the weakest directional confidence, then declines more
slowly at stringent thresholds because its uncertainty is
so large. That tail behavior should not be mistaken for
reliable large benefit: the same dispersion produces the
0.239 harm probability.
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Figure 4. Predictive benefit across effect thresholds.

The Monte Carlo estimates for a benefit of at least 0.20
were 0.777, 0.856, 0.825, and 0.669. Each differed from the
analytic result by less than 0.002, satisfying the numerical
agreement requirement. This check confirms that the
analytic probabilities were implemented as specified;
it does not reduce uncertainty in τ2 or compensate for
missing study-level effects.

3.3. Guidance and treatment-dose contrasts
Therapist-guided interventions had an anxiety SMD of
−1.16 (95% CI −1.75 to −0.57), compared with −0.35
(−0.67 to −0.03) for self-help. The propagated between-
subgroup difference was −0.81 (95% CI −1.48 to −0.14).
Its probability of favoring therapist guidance was 0.991,
and the probability that the advantage exceeded 0.20
SMD was 0.963 (Table 2). The density in Fig. 5 places little
mass above zero, supporting a directional preference for
guidance when anxiety reduction is the service priority.
Even so, this remains a between-study contrast: thera-
pist involvement co-varied with delivery and sample size,
and the calculation does not isolate which component
of professional contact produced the difference.

The dose contrast was numerically stronger. Daily treat-
ment lasting at most two weeks had a depression SMD
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Table 1. Outcome-level uncertainty translation.

Outcome k Mean SMD 95% CI 95% PI P0.20 Pharm

Depression 9 −0.45 [−0.69, −0.20] [−1.22, 0.32] 0.779 0.083
Anxiety 9 −0.67 [−0.99, −0.36] [−1.72, 0.38] 0.856 0.065
Stress 9 −0.73 [−1.11, −0.34] [−2.06, 0.60] 0.826 0.098
Sleep 4 −0.53 [−1.23, 0.17] [−3.74, 2.68] 0.671 0.239

P0.20 = Pr(θnew < −0.20); Pharm = Pr(θnew > 0); PI, prediction interval.

Table 2. Uncertainty in two delivery contrasts.

Contrast Difference 95% CI Pr(∆ < 0) Pr(∆ < −0.20)

Therapist minus self-help, anxi-
ety

−0.81 [−1.48, −0.14] 0.991 0.963

Short daily minus long weekly, de-
pression

−1.10 [−1.87, −0.33] 0.997 0.989

of −1.78 (95% CI −2.53 to −1.04), while weekly treatment
lasting seven to eight weeks had an SMD of −0.68 (−0.87
to −0.48). The propagated difference was −1.10 (−1.87
to −0.33), with 0.997 probability of favoring the short
daily schedule and 0.989 probability of an advantage
exceeding 0.20. The distribution in Fig. 6 is almost en-
tirely favorable. Its evidence architecture is nevertheless
fragile because the short-daily level contains one depres-
sion comparison. The numerical probability conditions
on that estimate and its confidence interval; it does not
express uncertainty about whether the single study is
representative of short daily programs.

2.0 1.5 1.0 0.5 0.0 0.5
Between-subgroup difference in SMD

Figure 5. Guidance contrast for anxiety.

2.5 2.0 1.5 1.0 0.5 0.0 0.5
Between-subgroup difference in SMD

Figure 6. Dose contrast for depression.

Reading the two contrasts together illustrates why prob-
ability and replication count must remain separate. The
depression dose contrast is farther from zero than the
anxiety guidance contrast, but it is less ready for imple-
mentation because one short-daily comparison defines

the favored level. Guidance has five therapist-supported
and four self-help anxiety comparisons, providing a
broader empirical basis despite residual confounding.
The appropriate action is therefore to prioritize guid-
ance when feasible and to test short daily dosing directly
against a longer weekly schedule rather than adopting
the latter contrast as settled.

4. DISCUSSION

4.1. Principal interpretation
The central finding is a divergence between average ef-
ficacy and predictive certainty. Mean post-treatment ef-
fects support online psychotherapy for depression, anx-
iety, and stress, but the reported heterogeneity leaves
room for a null or adverse true effect in every outcome.
This does not invalidate the beneficial means. It changes
the question they can answer. The mean estimates the
center of a distribution of trial effects; the prediction in-
terval and threshold probabilities describe the variation
that a future service must confront. For implementation,
the second question is often more consequential.

Anxiety provided the most favorable balance at the small-
benefit threshold. Its mean effect was substantial, its
probability of achieving at least 0.20 SMD in a compa-
rable new trial was 0.856, and its harm probability was
0.065. Stress had a slightly larger mean and the highest
probability of exceeding 0.50, but its broader dispersion
also increased the possibility of no benefit. Depression
showed a more modest but relatively concentrated ben-
efit. Sleep remained qualitatively different: the mean
leaned favorable, yet the confidence interval, predic-
tion interval, and harm probability did not support a
directional clinical recommendation. These distinctions
would be obscured by a single statement that online psy-
chotherapy “works” or “does not work.”

The interpretation agrees with the broader digital-
treatment literature while adding a transportability qual-
ification. Internet-delivered psychological treatment
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has demonstrated efficacy across depression and anx-
iety, and implementation studies show that structured
programs can operate in routine care.11, 37 Individual-
participant meta-analysis found that self-guided internet
CBT can reduce depressive symptoms and that adher-
ence predicts outcome.21 A later network meta-analysis
suggested that guided treatment is especially useful for
people with more severe depression, while unguided
treatment may perform similarly for mild symptoms.22

These findings make it plausible that population severity,
support intensity, and adherence contribute to the wide
trial distribution observed here.

Mindfulness-based digital interventions also show small-
to-moderate benefits for depression, anxiety, and stress
across broader populations.33, 34 The pandemic trial col-
lection combined mindfulness, cognitive behavioral ther-
apy, acceptance and commitment therapy, positive psy-
chology, relaxation, and hybrid programs. Such diversity
may increase relevance across services, but it also means
that the pooled distribution is not the expected perfor-
mance of one standardized treatment. A service adopting
a therapist-guided videoconference protocol should not
assume the mean from self-guided applications, web-
sites, call systems, and synchronous platforms applies
without adjustment.

4.2. Why heterogeneity changes a clinical de-
cision

I2 was at least 78% for every outcome, yet percentages
alone do not reveal the plausible scale of future effects.
The prediction intervals express heterogeneity in SMD
units and show its practical consequence. For stress, the
interval from −2.06 to 0.60 encompasses a very large ben-
efit and a nontrivial unfavorable effect. A high threshold
probability can therefore coexist with meaningful harm
probability. This duality is intrinsic to a wide predictive
distribution. It should motivate local measurement and
adaptive service review, not deterministic optimism or
rejection.

The sleep interval illustrates the additional effect of small
k. With four comparisons, the t critical value is large, the
mean is imprecise, and between-study variance is sub-
stantial. Even if the point estimate appears comparable
with depression, the evidence carries much less direc-
tional information. Sleep was also measured by a partly
different set of trials. One intervention may improve dis-
tress without changing insomnia, another may target
relaxation and sleep directly, and a third may alter de-
vice exposure or daily routine in ways not represented
by an emotional-symptom score. Treating sleep as inter-
changeable with depression or anxiety would disregard
both clinical mechanism and evidence coverage.

Prediction intervals remain conditional on the random-
effects assumptions. The normal distribution of true
effects may be inaccurate with a small and heteroge-
neous trial collection. The reported τ2 values are them-
selves uncertain, and recovering standard errors from

rounded confidence limits introduces minor approxima-
tion. Small-sample procedures such as Hartung–Knapp
adjustments often improve interval coverage compared
with conventional normal approximations;19 modified
approaches have been recommended when study preci-
sion varies sharply.31 Because study-level estimates were
unavailable, the present analysis could not refit those
models. The wide intervals should therefore be read as a
warning against overgeneralization, not as exact bounds
on all future services.

4.3. Meaning of therapist guidance
The anxiety contrast favors therapist involvement with
high directional probability. Several mechanisms could
account for the difference. A therapist can correct mis-
understandings, tailor exposure or cognitive exercises,
reinforce completion, and identify worsening symptoms.
Scheduled contact creates accountability and may re-
duce silent disengagement. Support may also signal
treatment credibility, which can influence expectancy
and persistence. The supportive-accountability account
predicts that contact is most effective when the coach is
viewed as trustworthy and when expectations are clear.24

Reviews of internet intervention guidance similarly find
a general advantage, but caution that study quality and
comparison type affect the estimated magnitude.4

The contrast should not be converted directly into a fixed
staffing rule. Therapist-supported trials in this collection
were generally smaller, and support co-occurred with
particular channels and schedules. Guidance also varies
in qualification, amount, timing, and purpose. Ten min-
utes of asynchronous encouragement is not equivalent
to a synchronous psychotherapy session. Routine-care
evidence indicates that guided internet CBT can be effec-
tive at scale,37 but professional time remains a limiting
resource. A rational service may reserve intensive guid-
ance for severe symptoms, risk, poor early response, or
low adherence while offering structured self-help to peo-
ple with milder distress. The present estimates support
that tiered logic more strongly than a universal claim that
one delivery mode is best.

4.4. Meaning of dose and duration
The short-daily depression contrast is large but rests on
one comparison in the favored level. Dose in psychother-
apy is not simply elapsed calendar time. It includes ses-
sion number, practice frequency, therapist contact, con-
tent volume, and participant engagement. A brief daily
program may concentrate attention during an acute
stressor, whereas a weekly eight-week program may al-
low skills to consolidate and be tested across contexts.
Post-treatment SMD cannot determine whether the brief
course has comparable durability. Four trials collected
follow-up information, but the aggregate records did not
provide a follow-up synthesis.

The appropriate next trial is a direct randomized com-
parison that holds therapeutic content and total contact
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approximately constant while varying temporal distri-
bution. Repeated symptom assessments would permit
examination of onset, peak response, and decay. Ad-
herence should be defined before recruitment and re-
ported in accordance with digital-intervention guidance,
because completion denominators and exposure def-
initions vary widely. CONSORT-EHEALTH emphasizes
transparent reporting of access, use, prompts, and hu-
man involvement.12 Without these details, a label such as
“daily” cannot be translated into a reproducible clinical
dose.

4.5. Control conditions and practical mean-
ing

All included trials used waiting-list or routine-care con-
trols. These comparisons estimate added benefit over
little or no structured psychological contact. They do not
establish superiority to credible psychoeducation, sup-
portive attention, face-to-face therapy, or another digital
treatment. In psychotherapy research, inactive controls
can amplify between-group effects through expectancy,
attention, and differential attrition. The present proba-
bilities inherit that comparator. A commissioner choos-
ing between two active services should not treat P0.20 as
the probability that online psychotherapy is superior to
usual in-person care.

This limitation also affects safety interpretation. The cal-
culated harm probability represents a true SMD above
zero relative to an inactive control, not adverse events,
suicidality, privacy breaches, or therapeutic alliance fail-
ures. Digital mental health implementation during the
pandemic raised questions about data governance, ac-
cess inequality, crisis management, and clinician train-
ing.25, 38 Those outcomes were not part of the aggregate
table. Clinical adoption therefore requires procedures for
identity verification, emergency location, safeguarding,
confidentiality, technology failure, and referral. Effective-
ness evidence is necessary but not sufficient for a safe
service.

Implementation outcomes deserve measurement along-
side symptoms. Acceptability, adoption, appropriate-
ness, feasibility, fidelity, cost, penetration, and sustain-
ability describe distinct properties of a health service.27

None can be inferred from a favorable SMD. A self-
guided program may produce a smaller average effect
but reach many more people; a therapist-led program
may produce greater symptom improvement but face
capacity constraints. Economic and equity decisions re-
quire absolute symptom change, resource use, uptake,
completion, and distributional effects, not only standard-
ized differences.

4.6. Outcome dependence and selective avail-
ability

Depression, anxiety, and stress effects were obtained
from overlapping trials, making naïve cross-outcome
ranking overly confident. A participant with reduced

generalized distress may improve on several scales, and
shared measurement error induces correlation. Multi-
variate meta-analysis can improve precision and reduce
selective-outcome distortion when within-study covari-
ance is available.28, 30 That covariance was not reported
in the aggregate tables. The analysis therefore preserved
outcome separation and avoided a composite decision
score.

Selective outcome availability remains possible. Out-
come reporting bias can occur when measured end-
points are omitted or reported incompletely, and empir-
ical reviews show that publication and selective report-
ing can alter the apparent evidence base.10 Funnel-plot
asymmetry is difficult to interpret with fewer than ten
studies and can reflect heterogeneity rather than publi-
cation bias.35 Because each outcome had at most nine
comparisons, the absence of visible asymmetry would
not resolve this concern. Confidence intervals robust to
some publication-bias processes have been developed,15

but their use requires study-level estimates. The coverage
matrix is therefore a descriptive warning: sleep is sparse,
and emotional outcomes are repeatedly drawn from the
same trials.

5. CONCLUSION

This study asked whether the average benefits of on-
line psychotherapy for pandemic-related distress remain
convincing when reported heterogeneity is carried into
a comparable new trial, and which delivery contrasts are
sufficiently stable to guide care. The answer is outcome-
specific. Depression, anxiety, and stress have beneficial
pooled means and a high probability of at least some
benefit, but none has a prediction interval confined to
benefit. Anxiety provides the strongest decision profile at
a 0.20-SMD requirement, with an estimated 0.856 prob-
ability of reaching that threshold and a 0.065 probabil-
ity of an unfavorable true effect. Stress may yield larger
improvement, but its greater dispersion makes perfor-
mance less predictable. Sleep cannot support a direc-
tional recommendation because its evidence is sparse
and its predictive uncertainty is wide.

Therapist guidance for anxiety is the most credible de-
livery preference: its advantage is large, highly probable,
and represented by several comparisons in both levels.
The apparent superiority of short daily treatment for de-
pression is numerically stronger but empirically weaker
because a single comparison defines the short-daily level.
Clinical services should therefore prioritize guided anxi-
ety care when resources allow, monitor depression and
stress outcomes locally, and avoid claiming sleep benefit
without dedicated evidence. The decisive finding is not
that remote psychotherapy has one universal effect, but
that probable emotional benefit coexists with substantial
implementation-to-implementation variation.
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