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Abstract

Background: Acceptance and commitment therapy (ACT) is based on a psychological flexibility model that encompasses 6
processes. acceptance, coghitive defusion, self-as-context, being present, values, and committed action.

Objective: This systematic review and meta-analysis of randomized controlled trials (RCTs) aimed to examine the effects of
internet-based ACT (iACT) on process measures.

Methods: A comprehensive search was conducted using 4 databases. The quality of the included RCTs was assessed using the
Cochrane Collaboration Risk of Bias Tool. A random-effects or fixed-effects model was used. Subgroup analysesfor each outcome
were conducted according to thetype of control group, use of therapist guidance, delivery modes, and use of targeted participants,
when applicable.

Results: A total of 34 RCTsmet theinclusion criteria. Thismeta-analysisfound that iACT had amedium effect on psychological
flexibility and small effects on mindfulness, valued living, and cognitive defusion at the immediate posttest. In addition, iIACT
had a small effect on psychological flexibility at follow-up. The overall risk of bias across studies was unclear.

Conclusions: Relatively few studies have compared the effects of iIACT with active control groups and measured the effects
on mindfulness, valued living, and cognitive defusion. These findings support the processes of change in iACT, which mental
health practitioners can use to support the use of iACT.

(J Med Internet Res 2022;24(8):€39182) doi: 10.2196/39182
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: develop greater psychological flexibility, that is, the ability to
Introduction face challenging experiencesin an open, conscious manner and
Background change one’'s behaviorsto participate in valued activities rather

than avoiding or suppressing uncomfortable or painful
experiences, emotions, and thoughts [1,2]. ACT is based on a
psychological flexibility model involving 6 processes[2]. These
six processesinclude (1) acceptance (ie, being open to unwanted
thoughts and emotions as they are), (2) cognitive defusion (ie,

Acceptance and commitment therapy (ACT), which is a type
of mindfulness-based intervention, is an empirically supported
transdiagnostic approach [1,2]. Mindfulness is defined as
“awareness that arises through paying attention, on purpose, in
the present moment, and nonjudgmentally” [3]. ACT aims to
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stepping back from unhelpful thoughts and emotions to reduce
their dominance over behaviors), (3) being present (ie,
maintaining voluntary and flexible contact with the present
moment), (4) observing self (ie, flexible self-conceptualization
and perspective taking), (5) values (ie, identifying and
connecting values to behaviors for a meaningful life), and (6)
committed action (ie, establishing patterns of behaviorsto live
ameaningful life aligned with values) [2]. Thefirst 2 processes
(1 and 2) are conceptualized as acceptance and mindfulness
processes, and the last 2 processes (5 and 6) are conceptualized
as commitment and behavior change processes; the remaining
2 processes (3 and 4) are conceptualized to be shared by the
acceptance and mindfulness processes and commitment and
behavior change processes [4].

Studies have used ACT process measures to assess the effects
of ACT on these process measures and to understand the
processes of change [5,6]. Measuring psychological flexibility
and its interrelated processes (eg, cognitive defusion,
mindfulness, and valued living) has been emphasized to better
understand why ACT works and how it directly affects these
process measures[7]. Improvement of psychological flexibility
and itsinterrelated processesistheorized to foster improvements
in mental health outcomes, and this theory is supported by
empirical studiesto some extent [8]. For example, studies have
found a significant predictive role of psychological flexibility
in predicting mental health outcomes; negative associations of
psychological flexibility with depressive symptoms, anxiety,
and overall psychological distress; and positive associations of
psychological flexibility with quality of life, emotional
well-being, and resilience [9,10]. Studies have aso shown
negative relationships between cognitive defusion and
psychological distress and a significant predictive role of
cognitive fusion (ie, the opposite of cognitive defusion) for
depressive symptoms, anxiety, distress, and lowered quality of
life [11-14]. In addition, the literature suggests that personal
vaues and mindfulness have a significant effect on
psychological distress and quality of life [15,16].

Although a growing body of evidence shows that ACT can
improve health and well-being outcomesin various popul ations
[17,18], the synthesized evidence of ACT on process measures
islacking. For example, previous meta-analysis studies did not
consider ACT process measures except for psychological
flexibility, possibly because of the limited number of published
studies and because previous meta-analysi s studies often limited
their review questions to specific populations [19].
Internet-based psychological interventions are easy to access
and inexpensive; therefore, it isimportant to determine whether
internet-based ACT (iIACT) is an effective aternative option
[2Q]. In particular, Brown et a [21] conducted a meta-analysis
to measure the effects of iACT on outcomes related to mental
health and well-being in any population, but none of the ACT
process measures were addressed, possibly because of the
limited number of included studies for meta-analyses of these
outcomes at that time. In addition, Thompson et a [22]
conducted a similar metaanalysis that involved only
meta-analysis for psychological flexibility, with no
meta-analyses for any other process measures.
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Objectives

This systematic review and meta-analysis aimed to assess the
effectsof iIACT on different process measures (eg, psychological
flexibility, valued living, mindfulness, and cognitive defusion)
in any population. In addition, this meta-analysis aimed to
conduct subgroup analyses for each outcome according to the
type of control group to determine whether the effects of iIACT
differed when compared with active control groups provided
with other comparabl einterventions and passive control groups
provided with no intervention. In addition, other subgroup
analyses related to the characteristics of the included studies
may be possible and may provide useful information. For
example, studies have found that iIACT with therapist guidance
showed larger effects on psychological flexibility compared
with iIACT without therapist guidance, and populations with
psychological distress symptoms showed larger effects on
mental health outcomes compared with nonclinical populations
[22]. As studies have aso found negative associations of
psychological flexibility and cognitive defusion with
psychological distressaswell asasignificant effect of personal
values and mindfulness on psychological distress, studies that
directly targeted people with psychological distress symptoms
might show greater effects on ACT process measures
[10-12,14-16]. Outcomes may differ based on how iACT was
delivered (eg, web-based ACT modules, iACT accompanied
by in-person ACT sessions, and videoconferencing ACT).
Therefore, this study aimed to conduct additional subgroup
analyses according to the use of therapist guidance, delivery
modes, and the use of targeted participants with psychological
distress symptoms, when applicable.

Methods

The PRISMA (Preferred Reporting Items for Systematic
Reviewsand Meta-Analyses) guidelines[23] and the Cochrane
Handbook for Systematic Reviews of Interventions (version
5.1.0) [24] were used as guides for conducting and reporting
this systematic review and meta-analysis. This study was not
preregistered.

Inclusion and Exclusion Criteria

Studies were sel ected based on the following inclusion criteria:
(2) the study must be arandomized controlled trial (RCT), (2)
ACT must be delivered mainly on the web (ie, iACT), (3) the
study must have pre-post test resultsin ACT process measures
(eg, psychological flexibility, mindfulness, valued living, and
cognitive defusion), (4) the study must compare iACT with a
non-ACT condition or with a control condition, and (5) the
study must be written in English. Studies were excluded if they
compared ACT groups only with different delivery modes
without any other comparison or control condition (eg, ACT
delivered on the web vs ACT delivered in person).

Search Strategy

Relevant articles were identified by searching 4 electronic
databases from the date of inception of each database to June
5, 2021. The databases were PubMed (1966-2021), CINAHL
(1981-2021), PsycINFO (1935-2021), and Scopus (1966-2021).
Key search terms were combined to identify the relevant
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literature using keywords for iACT. To broaden the database
search, keywords relevant to the outcomes were not entered as
search terms. The full search strategies for all databases can be
found in Multimedia Appendix 1. Articles were also searched
manually using the reference lists of the identified articles and
related article features in the databases.

Data Extraction and Quality Assessment

The characteristics of the included RCTSs, such as the country
of origin, characteristics of participants, description of
intervention and control groups, outcome measures, and results
(ie, between-group differences with P values), were extracted
into a table. The mean and SDs at each data collection time
point and sample sizes of the intervention and control groups
intheincluded studies were entered into a Microsoft Excel file.
The methodological quality of theincluded RCTswas assessed
using the Cochrane Collaboration Risk of Bias Tool [24]. The
domains in the tool include random sequence generation,
allocation concealment, blinding of participants and personnel,
blinding of outcome assessment, incompl ete outcome data, and
selective reporting. Risk of bias in each of the domains was
judged as low risk of bias, high risk of bias, or unclear risk of
bias following the criteria provided in the Cochrane
Collaboration’s handbook [24]. Summary assessments of the
risk of bias within a study and across studies were aso
determined based on the handbook’s criteria [24]. One author
with extensive experience in conducting systematic reviews
and expertisein ACT completed the process for data extraction
and quality assessment.

Meta-analysis
Means, SDs, and sample sizes of intervention and control groups

in the included studies were entered into RevMan (version 5.4,
Cochrane Collaboration) for meta-analyses and pooled for each

outcome at the immediate posttest and at follow-up. The 12
statistic was used to indicate statistical heterogeneity across

studies, and 12>60% might indicate substantial heterogeneity
[24]. The decision to use either a random-effects model or a
fixed-effects model with the inverse variance method was

determined using 12 statistic values for each outcome. In other
words, a random-effects model was used when the 12 statistic
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for each variable was >60%; otherwise, a fixed-effects model
was used. The standardized mean difference (SMD) with 95%
Cls was used as a summary dstatistic for the size of the
intervention effect to account for outcomes measured using
different assessment tools [24]. SMDs<0.4 indicate a small
effect, SMDs between 0.4 and 0.7 indicate a medium effect,
and SMDs>0.7 indicate alarge effect [ 24]. The mean difference,
rather than SMD, was used when the studies used the same
assessment tool [24]. Subgroup analysesfor each outcomewere
performed according to the type of control group, if applicable,
to seewhether the effectsof iIACT differed compared with active
control groups provided with other comparable interventions
and compared with passive control groups provided with no
intervention (ie, treatment as usual control groups and wait-list
control groups). Additional subgroup analysesfor each outcome
were conducted according to the use of therapist guidance,
delivery modes, and the use of targeted participants with
psychological distress symptoms, when applicable. Funnel plot
analysiswas used to test for possible publication bias (ie, studies
with positive findings are more likely to be published) [24]. A
possible publication bias was suggested if the inverted funnel
shape was asymmetrical [24].

Results

Selection of Studies

Figure 1 illustrates the study selection process. A total of 988
articles were identified through database searching, and 5
additional articleswereidentified through hand searching. After
removing 490 duplicates, 503 articles were screened based on
their titles and abstracts. A total of 412 articles were excluded
based on title and abstract screening, and 91 articles were
assessed for eigibility by reading the full text. A total of 57
articles were excluded after reading the full text because of the
following reasons: not involving any ACT process measures
(18 studies), not involving iIACT (16 studies), comparing iACT
interventions delivered differently without a control condition
(8 studies), involving secondary data analysis (6 studies), not
an RCT (5 studies), and involving only 1 ACT component for
the intervention (4 studies). A total of 34 articles met the
eligibility criteria[8,25-57].
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Figurel. PRISMA (Preferred Reporting Itemsfor Systematic Reviewsand Meta-Analyses) flow diagram of the study selection process. ACT: acceptance
and commitment therapy; iACT: internet-based acceptance and commitment therapy.
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Characteristics of the Included Studies

The main characteristics of theincluded RCTs are summarized
in Multimedia Appendix 2. The average number of ACT
modules (sessions) in the included studies was 6.4 (SD 2.5),
ranging from 2 to 12 modulesin total. The average duration of
ACT modules (sessions) delivered in the included studies was
7.9 (SD 3.2) weeks, ranging from 2 to 15 weeksin total. ACT
was delivered on the web with therapist guidance in 26 studies
(eg, via videoconferencing, phone calls, written feedback, and
a mobile app) and without therapist guidance in 8 studies
[25-32]. A total of 7 studies used a blended ACT program,
which involved both iACT and in-person sessions [33-40]. A
total of 3 studiesinvolved videoconferencing ACT [41,42]. The
remaining 24 RCTs used web-based ACT modules. Out of a
total of 34 studies, 11 (32%) involved active control groups,
including web-based cognitive behavioral therapy (CBT) [25],
web-based smoking cessation interventions [ 26,27], web-based
discussion forums [44,45,57], web-based mental hedth
education [30], in-person behavioral support [35], web-based
expressive writing [48,55], and in-person documentary
discussion [38]. The population of the included studies varied
widely, including college students [8,29-32,36,47,54], adults
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with chronic pain [37,39,52,55-57], family caregivers of people
with chronic conditions [42,49,50,53], adults with insomnia
[28,33,41], and smokers [26,27,35] (refer to Multimedia
Appendix 2 for these different participant characteristicsin the
included studies). A total of 14 studies directly targeted people
with certain types of psychological distress, such as depressive
symptoms, anxiety, stress, and overall psychological distress
[8,27,33,36-39,42,44-49].

The average sample size of participants in the included RCTs
was 141 (SD 196), ranging from 24 to 1162. The mean age of
the participantswas 37.8 (SD 13.2) years, ranging from 13.9 to
55.9 years, and the average percentage of female participants
was 68.1% (SD 19.7%), ranging from 0% to 98.5%. The
included RCTswere conducted in the United States (10 studies),
Finland (5 studies), Sweden (4 studies), the Netherlands (4
studies), the United Kingdom (2 studies), Australia (2 studies),
Ireland (2 studies), Canada (1 study), Belgium (1 study), France
(1 study), Denmark (1 study), and Germany (1 study). Of the
34 included studies, 26 (76%) were published between 2016
and 2021 and the remaining 8 (24%) were published between
2012 and 2015.
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Thefollowing sections describe the results of the meta-analysis
of the efficacy of IACT for psychological flexibility,
mindfulness, valued living, and cognitive defusion at the
immediate posttest and at foll ow-up, with findings of subgroup
analyses listed according to the type of control group (ie,
subgroup 1: iACT vs active control groups and subgroup 2:
iACT vs passive control groups), when applicable.

Effectsof iIACT on Improving Psychological Flexibility
at the Immediate Posttest

A meta-anaysis of 30 RCTs (n=3743 participants) found that
iIACT had a medium effect on improving psychological
flexibility at the immediate posttest compared with control
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groupsoverall (SMD=0.43, 95% Cl 0.30-0.55; Figure 2). There
was no significant subgroup difference at theimmediate posttest
(x%,=1.26; P=.26), indicating that the effects of the 2 subgroups
(ie, subgroup 1: iACT vs active control groups and subgroup
2: IACT vs passive control groups) at the immediate posttest
were not statistically different from one another. TheiACT had
a medium effect on psychological flexibility compared with
active control groups at the immediate posttest (7 studies that
involved 841 participants; SMD=0.60, 95% CI 0.25-0.95),
whereasiACT had asmall effect compared with passive control
groups (23 studies that involved 2902 participants, SMD=0.38,
95% Cl 0.25-0.51).
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Figure 2. Forest plots showing the effects of internet-based acceptance and commitment therapy on psychological flexibility at the immediate posttest
and at follow-up. iACT: internet-based acceptance and commitment therapy.
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significantly different from active control groups (3 studiesthat
involved 544 participants, SMD=0.21, 95% Cl —0.13 to 0.55).

Effectsof iACT on Improving Mindfulness at the
Immediate Posttest

A meta-analysisof 13 RCTs (n=2373 participants) showed that
IACT had a small effect on improving mindfulness at the
immediate posttest compared with control groups overall
(SMD=0.23, 95% CI 0.15-0.31; Figure 3). There was a
significant subgroup difference at the immediate posttest
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(x21:2.96; P=.05), indicating that the effects of the 2 subgroups
(ie, subgroup 1: iACT vs active control groups and subgroup
2: IACT vs passive control groups) at the immediate posttest
were statistically different from one another. The iIACT had a
small effect on improving mindfulness compared with passive
control groups at theimmediate posttest (10 studiesthat involved
1829 participants; SMD=0.27, 95% CIl 0.18-0.36), but iIACT
was not significantly different from active control groups (3
studies that involved 544 participants, SMD=0.08, 95% ClI
-0.09 to0 0.25).
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Figure 3. Forest plots showing the effects of internet-based acceptance and commitment therapy on mindfulness at the immediate posttest and at

follow-up. iACT: internet-based acceptance and commitment therapy.

IACT Conlrol Std. Mean Dilference $1d. Mean Difference

_ Study or Subroup Mean 5D Total Mean S0 Total Welaht IV, Fixed. 95% Cl IV, Fied, 95% C1

1.8.1 Mindfulness. iACT vs active control group at postiest

Levin et al [30], 2016 2596 714 114 2536 735 120 100% D.OBFDAT, 0.34] T

Pots etal [48), 2016 161 341 81 1514 282 67  6.1% 0.34 )0.01, 0.66] —

Trompetier et al [55), 2015 967 122 82 668 125 19 69% 017048, 0.14] T

Substotal (95% C1) 278 266 23.0% 0.08[-0.00, 0.25) L

Heterogeneity Chi*z 4 B9, dr= 2 (P= 0.09); P= 59%

Testfor overall effect £= 0,89 (P= 0.38)

1.8.2 Mindfulness. IACT ws passie control group al postiest

Chapoutat et al [41], 2001 556 121 15 431 04 15 13% 0.21 |-0.50 093 N E—

Eushs et al [54]. 2018 364 581 B WA BN TE OBTH 0.0310.28 0.34] =T

Lappalainen et al [48], 2015 13857 1286 18 12425 1043 10 15% 084|017, 1.51]

Lappalzinen el al [28], 2019 13739 1703 43 13207 1965 40 35% 0. 20 k015 0.72 -

Lewin af &l [47], 2007 M02 6% 40 35T G4E 39 34 04T FOE1, 0.27) -1

Muzcara et al [43], 2020 166 187 kL 142 286 44 10% 081 |0.35, 1.24] .

Rasanen et al [36], 2016 131.83 1647 33 12262 1662 35 128% 0.55 0,07, 1.04]

Sairanen et al [44], 2019 13228 2183 37 12498 355 37 1% 027 019, 0.72) T

Simizter el al [56), 2018 9758 1748 30 9252 1698 M 16% 029021, 079 I

Viskmdich & Pakenham [33], 2020 376 0B} 586 358 0T GEE 4071% 0.37 |05, 0.34) L

Subtotal (95% C1) 24 W5 70 0.27 [0.18, 0.36] +

Heterogeneity Chi*= 15.41 df=9 (F=008) F= 47%

Tesifor overall efiect Z= 577 (P < 0.00001)

Tokal (95% CI) 1202 1171 100.0% 0.23 [0.15, 0.31] "'

Heterogenglty, Chi*= 24.26, ¢f=12 (= 002 = 51% 5 1 7 ] ;

Testfor overall effect Z= 548 (P < 0.00001)
Testfor suboroun diferences: Chi#= 396 di= 1 (P= 005 F=T48%

Favors (control)  Favors (IACT)

Std. Mean Difference Std. Mean Difference

b oL e A al e [V, Random, 95% C1 IV, R , 95% Cl
2.8.1 Mindfulness. IACT vs active control group at follow-up
Lavin et al [30), 2016 2574 TH6 114 256B 712 120 197% 0.01 [0.25, 0.26]
Pols =t al [48), 1016 1621 351 82 153 185 67 177% 028 -0.04, 060
Trornpetter et al |55, 2015 are6 131 82 BBA 132 79 182% 00041, 0.21]
Sublotal (95% C1) 278 266 55.6% 0,05 [-0.15, 0.26]
Helerogeneity: Tau®= 0.01, Ch#= 292, df=2(P=023). F= 32%
Test for overall effect 2= 0.52 (P = 061)
2.8.2 Mindfulnass. IACT vs passive comtrol group af Toll ow-up
Eustis et al [S4], 2018 465 BBE TB 3548 T4 TR 190% 0121043, 0200 -
Sairanen et al [49], 2019 13755 2306 37 11623 M08 37 134% (.96 [0.47,1.44] -
Sirnister el al [5E), 2018 99458 1782 30 94097 1788 31 129% 0.25-0.25, 0.TH T
Subtotal (95% CI) 145 146 44.4% 0.35 [-0.29, 0.99] -
Heterogeneity Tau® = 027, Chif= 13 36 df= 2 (F = 0.001); F=85%
Test for overall effiect Z=1.06 (P=0.29)
Total (95% CI) 423 412 100.0% 0.7 [-0.09, 0.44] ?‘
Helerogeneity Tau® = 0.08, ChF = 17.53, df=5(P = 0.004); P=71% '2 '1 5 i 5
Testfor overall efiect £=128 (P=0200 Favors (control) Favors (ACT)

Testfor subaroun diflerences: Chi*= 073 df=1 (P =030 P=0%

Effects of iIACT on Improving Mindfulness at
Follow-up

A metaandysis of 6 RCTs with follow-up data (n=835
participants) found that iIACT was not significantly different
overal from control groups in improving mindfulness at
follow-up (SMD=0.17, 95% CI —0.09 to 0.44; Figure 3). There
was no significant subgroup difference at follow-up (x*=0.73;
P=.39), indicating that the effects of the 2 subgroups (ie,
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subgroup 1: iACT vs active control groups and subgroup 2:
iIACT vs passive control groups) at follow-up were not
statistically different from one another. No significant
between-group differencein improving mindful nesswasfound
at follow-up, regardless of control group conditions, including
3 studies (n=544 participants) that compared iACT with active
control groups (SMD=0.05, 95% CI —0.15t0 0.26) and 3 studies
(n=291) that compared iACT with passive control conditions
(SMD=0.35, 95% Cl -0.29 to 0.99).
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Effectsof iIACT on Improving Valued Living at the
Immediate Posttest

A meta-analysis of 9 RCTs (n=2079 participants) reveal ed that
IACT had a small effect on improving valued living at the
immediate posttest compared with control groups overall
(SMD=0.28, 95% CI 0.19-0.36; Figure 4). There was a
statistically significant subgroup difference at the immediate

posttest (x?,=14.88; P<.001), indicating that the effects of the

Han & Kim

2 subgroups (ie, subgroup 1: iACT vsactive control groupsand
subgroup 2: iACT vs passive control groups) at the immediate
posttest were statistically different from one another. Thei ACT
had a small effect on improving valued living compared with
passive control groups at the immediate posttest (7 studies that
involved 1684 participants; SMD=0.36, 95% Cl 0.26-0.46), but
iACT was not significantly different from active control groups
(2 studies that involved 395 participants, SMD=-0.07, 95% ClI
-0.271t00.12).

Figure 4. Forest plots showing the effects of internet-based acceptance and commitment therapy on valued living at the immediate posttest and at

follow-up. IACT: internet-based acceptance and commitment therapy.
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Effectsof iIACT on Improving Valued Living at
Follow-up

A meta-anaysis of 7 RCTs with follow-up data (n=841
participants) showed that iIACT did not differ from control
groups in improving valued living at follow-up (SMD=0.08,
95% CI -0.14 to 0.30; Figure 4). There was no statistically
significant subgroup difference at follow-up (x2,=0.49; P=.48),
indicating that the effects of the 2 subgroups (ie, subgroup 1:
iACT vsactive control groups and subgroup 2: iIACT vspassive
control groups) at follow-up were not statistically different from
one another. No significant between-group difference in
improving valued living was found at follow-up, regardless of
control group conditions, including 2 studies (n=395
participants) that compared iACT with active control groups
(SMD=-0.02, 95% Cl —-0.25 to 0.22) and 5 studies (n=446
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participants) that compared iACT with passive control
conditions (SMD=0.12, 95% CI -0.19 to 0.44).

Effectsof iIACT on Improving Cognitive Defusion at
the Immediate Posttest

All studies that measured cognitive defusion compared iACT
with passive control groups only; therefore, asubgroup analysis
was not conducted. A meta-analysis of 6 RCTs (n=1541
participants) found that iIACT had a small effect on improving
cognitive defusion at the immediate posttest compared with
passive control groups (SMD=0.27, 95% Cl 0.17-0.37; Figure
5). A meta-analysis of 3 RCTs with follow-up data (n=225
participants) revealed that iACT was not different from passive
control groups in improving cognitive defusion at follow-up
(SMD=1.78, 95% CI —-8.36 to 11.91; Figure 5).

Figure 5. Forest plots showing the effects of internet-based acceptance and commitment therapy on cognitive defusion at the immediate posttest and

at follow-up. iACT: internet-based acceptance and commitment therapy.
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Subgroup Analyses Accor ding to the Use of Therapist
Guidance

Subgroup analyses showed medium effects of iIACT with
therapist guidance on psychological flexibility at theimmediate
posttest (25 studiesthat involved 2085 participants, SMD=0.50,
95% CI 0.34-0.65) and at follow-up (10 studies that involved
1056 participants, SMD=0.40, 95% CI 0.21-0.58) and small
effects of iIACT with therapist guidance on mindfulness (10
studies that involved 894 participants; SMD=0.20, 95% CI
0.07-0.34) and vaued living (7 studies that involved 686
participants; SMD=0.26, 95% CI 0.04-0.48) at the immediate
posttest compared with control groups. TheiACT with therapist
guidance was not significantly different from the control groups
in valued living at follow-up (5 studies that involved 531
participants, SMD=0.14, 95% CI —0.15 to 0.43). Conversely,
subgroup analyses revealed small effects of iACT without
therapist guidance on psychologica flexibility (6 studies that
involved 1700 participants, SMD=0.18, 95% Cl 0.03-0.32) and
mindfulness (3 studies that involved 1479 participants,
SMD=0.24, 95% CI 0.14-0.34) at the immediate posttest only.
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The iACT without therapist guidance was not significantly
different from control groups in psychological flexibility at
follow-up (2 studiesthat involved 310 participants; SMD=0.17,
95% Cl -0.38 to 0.71) and valued living at the immediate
posttest (3 studies that involved 1472 participants; SMD=0.20,
95% CI —0.10 to 0.49) and follow-up (2 studies that involved
310 participants; SMD=-0.08, 95% ClI -0.30 to 0.14). In
particular, the pooled effect size of studies that involved iACT
with therapist guidance was greater than that of studies that
involved iIACT without therapist guidance in psychological
flexibility at theimmediate posttest. In addition, although there
was a dtatistically significant pooled effect of iIACT with
therapist guidance on valued living at the immediate posttest,
iACT without therapist guidance was not significantly different
from the control groups. There was no statistically significant
subgroup differencein any of the outcomes (P>.05), except for
psychological flexibility at the immediate posttest (P=.003).
These findingsindicate that there was no statistically significant
difference among studies according to the use of therapist
guidance in all outcomes, except for psychological flexibility
at the immediate posttest, in which a statistically significant
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larger effect of iIACT was found when iACT studies involved
therapist guidance (ie, SMD=0.50 vs SMD=0.18). Forest plots
of these subgroup analyses are illustrated in Multimedia
Appendices 3-7.

Subgroup Analyses According to the Delivery Modes

Subgroup analyses showed small effects of web-based ACT on
psychological flexibility (22 studies that involved 3257
participants; SMD=0.38, 95% CI 0.26-0.49) and mindfulness
at the immediate posttest (10 studies that involved 2197
participants; SMD=0.20, 95% CI 0.11-0.28) compared with
control groups. Subgroup analyses revealed medium effects of
iACT accompanied by in-person ACT sessions on psychol ogical
flexibility (6 studiesthat involved 394 participants, SMD=0.61,
95% CI 0.02-1.20) and mindfulness (1 study that involved 68
participants; SMD=0.55, 95% CI 0.07-1.04) at the immediate
posttest compared with control groups. Although
videoconferencing ACT was not significantly different from
control groups in psychological flexibility at the immediate
posttest (3 studies that involved 134 participants;, SMD=0.43,
95% CI -0.25t0 1.11), subgroup analysesfound medium effects
of videoconferencing ACT on mindfulness at the immediate
posttest compared with control groups (2 studies that involved
108 participants, SMD=0.64, 95% Cl 0.24-1.03). Therewasno
statistically significant subgroup difference in psychological
flexibility at the immediate posttest (P>.05), indicating that
there was no statistically significant difference among studies
according to delivery modes. However, there was a statistically
significant subgroup differencein mindfulness at theimmediate
posttest (P=.04), suggesting astatistically significant difference
among studies according to their delivery modes, in which
medium effects of IACT with in-person sessions and
videoconferencing ACT were found, whereas web-based ACT
showed small effects. Subgroup analyses according to the
delivery modes were not conducted for the other outcomes
because of the lack of studies on any other outcomes. Forest
plots of these subgroup analyses are illustrated in Multimedia
Appendices 8 and 9.

Subgroup Analyses According to the Targeted
Participants With Psychological Distress Symptoms

Subgroup analyses found a medium effect of IACT on
psychological flexibility at the immediate posttest (13 studies
that involved 919 participants, SMD=0.55, 95% CI 0.31-0.79)
and small effects of IACT on psychological flexibility at
follow-up (5 studiesthat involved 414 participants; SMD=0.29,
95% CIl 0.09-0.49) and on mindfulness (6 studiesthat involved
486 participants, SMD=0.38, 95% Cl 0.20-0.56), valued living
(4 studies that involved 308 participants;, SMD=0.35, 95% ClI
0.02-0.69), and cognitive defusion (4 studiesthat involved 318
participants; SMD=0.24, 95% CI 0.02-0.46) at the immediate
posttest compared with control groups when studies directly
targeted participants with some type of psychological distress.
Subgroup analyses, however, showed small effects of iIACT on
psychological flexibility at the immediate posttest (18 studies
that involved 2866 participants, SMD=0.33, 95% CI 0.19-0.48)
and at follow-up (7 studies that involved 952 participants;
SMD=0.38, 95% CI 0.10-0.67), mindfulness at the immediate
posttest (7 studies that involved 1887 participants, SMD=0.19,
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95% CI 0.10-0.28), and cognitive defusion at the immediate
posttest (2 studies that involved 1223 participants; SMD=0.28,
95% CI 0.16-0.39) compared with control groupsin studiesthat
did not involve targeted participants with some type of
psychological distress. However, there was no statistically
significant difference in iIACT among control groups in
mindfulness and valued living at follow-up when studies did or
did not directly target participants with some type of
psychological distress, or in valued living at the immediate
posttest when studies did not involve targeted participants with
sometype of psychological distress. Therewereno statistically
significant subgroup differencesin any of the outcomes (P>.05),
indicating that there was no statistically significant difference
among studies according to the use of targeted participantswith
some type of psychological distressin all the outcomes. Forest
plots of these subgroup analyses are illustrated in Multimedia
Appendices 10-16.

Risk of Bias and Publications Bias of the I ncluded
Studies

Out of the 34 included studies, 18 (53%) had an unclear risk of
bias, 10 (29%) had a low risk of bias, and 6 (18%) had a high
overal risk of bias (Multimedia Appendix 17). A domain
regarding blinding of participants and personnel was not
regarded as the key domain for the overal risk of biaswithin a
study because studies that involved passive control conditions
wereless ableto conceal the group all ocation from participants.
The overall risk of bias across the 34 studieswas interpreted as
unclear because most information was from studies with an
unclear risk of bias [24]. The risk of bias in each domain for
each study isreported in Multimedia Appendix 17, and the risk
of bias summary graph and chart are reported in Multimedia
Appendix 18 [8,25-57] and Multimedia Appendix 19.

As at least 10 studies have suggested using the funnel plot
asymmetry analysis, possible publication bias was tested for
psychological flexibility and mindfulness at posttest only [24].
Overall, the funnel plotstend to be symmetrical, although more
studies are needed to better interpret such visual inspection,
especialy for mindfulness. Funnel plots are reported in
Multimedia Appendix 20.

Discussion

This systematic review and meta-analysis identified 34 RCTs
that assessed the efficacy of iACT for process measures (ie,
psychological flexibility, mindfulness, valued living, and
cognitive defusion). This meta-analysis found that iACT had a
medium effect on improving psychological flexibility and small
effects on improving mindfulness, valued living, and cognitive
defusion at the immediate posttest. A small effect of iIACT on
psychological flexibility was also observed at follow-up.

Previous meta-analysis studiesthat involved ACT (ie, not iACT
in particular) found similar findingsto this meta-analysis study
that included a medium effect of ACT on psychological
flexibility infamily caregivers[6] and asmall effect of self-help
ACT on psychological flexibility in adult populations [58]. A
total of 26 studiesthat assessed the effects of iACT on process
measures were conducted from 2016 to the end date of the
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search for this meta-analysis (June 5, 2021), whereas only 8
studies were published before 2016. This may explain why a
previous meta-analysis study of iACT in particular did not
include process measures [21]. Thompson et al [22] conducted
ameta-analysisfor psychological flexibility only among process
measures and found small effects of iIACT on psychological
flexibility at the immediate posttest and at follow-up. These
findings by Thompson et al [22] were based on 23 studies at
immediate posttest and 11 studies at follow-up. This
meta-analysis found a medium effect at the immediate posttest
(based on 30 studies) and a small effect at follow-up (based on
12 studies). The larger effect size of iIACT on psychological
flexibility at theimmediate posttest found in this study may be
because of theinclusion of 7 more studiesthan the meta-analysis
by Thompson et al [22]. Unlike previous meta-analysis studies
for IACT [21,22], this metaanalysis study conducted
meta-analysesin other process measures, such as mindful ness,
valued living, and cognitive defusion, and found small effects
on these measures at the immediate posttest. Thus, the findings
of this meta-analysis contribute to the body of evidence on the
efficacy of iACT for different process measures, which could
be applicable to both clinical and nonclinical populations, as
ACT isatransdiagnostic approach [1].

Subgroup analyses for each outcome were conducted in this
meta-analysis study according to the type of control group,
unlike previousiACT meta-analysis studies[21,22]. Subgroup
analyses showed small effects of iIACT on psychological
flexibility, mindfulness, valued living, and cognitive defusion
at theimmediate posttest compared with passive control groups.
In contrast, subgroup analyses that compared iACT with active
control groups found no significant between-group differences
in mindfulness and valued living at the immediate posttest and
follow-up and in psychological flexibility at follow-up. Such
findingsindicate that iACT was not significantly more effective
than active control conditions (eg, CBT and mental health
education). However, relatively few studies have compared the
effects of iIACT with active control conditions. There were 3
times more studies that compared iACT with passive control
conditions than those that compared iACT with active control
conditions in all the process measures, except for mindfulness
at follow-up. Such a gap in the literature suggests a need for
studies that compare iACT with active control conditions, such
as CBT, psychoeducational interventions, and support groups,
to better understand whether iACT is comparable or superior
to other evidence-based treatments in improving process
measures such as mindfulness and cognitive defusion.

This study conducted subgroup analyses according to the use
of therapist guidance, delivery modes, and targeted participants
with symptoms of psychological distress. This study found no
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statistically significant subgroup difference among studies of
these 3 characteristics in all the outcomes, except for the
subgroup difference among studies according to the use of
therapist guidance for psychological flexibility at theimmediate
posttest (ie, alarger effect of iIACT when iACT was provided
with therapist guidance compared with iACT without therapist
guidance) and for the subgroup difference among studies
according to the delivery modes for mindfulness at the
immediate posttest (ie, alarger effect of iIACT when iACT was
delivered with in-person sessions or videoconferencing ACT
compared with web-based ACT modules). Thompson et a [22]
also found larger effects of iACT with therapist guidance on
psychological flexibility compared with iACT without therapist
guidance. However, more studies are needed to confirm these
findings, especially in subgroup analyses according to delivery
modes, because only afew studies haveinvolved delivery modes
other than web-based ACT modules.

This review had several limitations that should be considered
when interpreting thefindings. A total of 4 electronic databases
were used to search the literature, and some relevant articles
could have been missed if they were published only in other
databases. Only studies written in English were searched and
included in this review, which could create a publication bias.
One author with extensive experience in comprehensive
literature reviews and expertisein ACT searched the literature;
therefore, this review did not include 2 independent reviewers
in the search process. A recent systematic review found that
single screening for study selection in systematic reviews
conducted by experienced reviewers had no impact on the
findings of the meta-analysis[59]. The overal risk of biasacross
the included RCTs was interpreted as unclear, indicating the
need for high-quality studies to better determine the effects of
iACT on process measures.

According to this meta-analysis study, there were 2 to 5 times
more studiesthat assessed psychological flexibility than studies
that assessed mindfulness, valued living, and cognitive defusion.
Investigators of further studies should consider ng diverse
ACT process measures to better understand the processes of
change. In addition, relatively few studies have been conducted
to compare the effects of iACT with active control groups.
Future high-quality studies that compare iIACT with active
control conditions are needed to better understand whether iIACT
is comparable or superior to other evidence-based treatments
in process measures. The findings of this review contribute to
the literature by showing the direct effects of iACT on ACT
processes, which are theorized to foster improvementsin mental
health outcomes. These synthesized findings support the
processes of changeiniACT, which mental health practitioners
can use to support the use of iACT.
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