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Cognitive Enhancement Strategies

Behavioral Interventions Exogenous Agents Neuromodulation

Exercise Meditation/ Social Sleep Cognitive Procognitive || Nutritional Transcranial || Transcranial
relaxation || engagement hygiene stimulation drugs supplements magnetic | |direct current
stimulation || stimulation

Nonspecific

Cognitive cognitive

training affective

engagement




Points for Consideration in the Design, Conduct, and Review of Cognitive Training Intervention Research

ltem

Description

Participant
characterization

Are potential predictors/moderators (e.g., baseline cognitive function, psychopathology, and neural reserve)
assessed?
Are inclusion/exclusion criteria (e.g., presence of targeted cognitive capacity/deficits) justified?

Intervention

Are cognitive targets (deficits/capacities) linked to clinical status and functioning?

targets e Do the cognitive training interventions match the perceptual/cognitive/affective processes that characterize
the disorder and/or neural circuits implicated?
e |s the hypothesized therapeutic mechanism supported by research and theory?
Outcome e Are potential predictors/moderators (e.g., medications, therapist engagement) of outcomes considered?
assessment e Do assessments provide for the elucidation of intervention mechanisms (e.g., temporal precedence between

putative mediators/mechanisms and target outcomes)?

Are retention/completion rates assessed and reported?

Are cognitive/functional outcomes distinguishable from practice effects?

Are valid measures of proximal (e.g., performance on training tasks, neurocognitive measures) and more
distal outcomes (clinical status, functioning, adverse effects, durability, generalization of cognitive and
affective outcomes distinct from training tasks) included?

Does the plan include measures at multiple levels of analysis (e.g., genes, molecules, cells, circuits,
physiology, behavior, and self-report) as appropriate?




Concomitant
treatments

Is cognitive training intended as a monotherapy or as an adjunctive treatment?

Are concomitant treatments considered in the assessment and analysis plan?

How might the proposed concomitant therapies potentiate (e.g., promoting plasticity; generalization of
skills) or interfere with (e.g., medication side effects) cognitive training effects?

Are concomitant treatments held constant across treatment conditions and/or quantified and considered in
analyses?

Comparison
condition

Is the comparison condition justified in terms of the research question and stage of intervention
development/testing?

Does the comparison condition control for attention, expectations, and potential practice effects associated
with training/assessment protocols, as appropriate?

Scalability/
potential for
dissemination

Are all relevant stakeholders considered (i.e., patients/families [e.g., acceptability], clinicians [availability
of an appropriately trained workforce], and policymakers [competing demands, therapist time/involvement,
and other costs])?

What are the implementation strategies (e.g., delivery within existing services, such as employment
training; use of Internet or other facilitative technology for conducting assessments and delivering the
intervention; provisions to facilitate motivation/ engagement)?

Design
considerations

Are randomization procedures clearly detailed and justified?

Are intervention protocols standardized and manualized?

Are there plans to monitor fidelity and operationalize the delivery of the experimental and comparison
conditions?

Are statistical approaches state of the art and appropriately matched to the research question and data
structure?




0’0

oI

Oldlao gl
el oais a8 )3 Jlas 0 (699,9 Oldllas £45 6l udgume sy ol o
OUM” &.AS).G)

JUL YA 55 ®
Lalsloo glql
il 3Ll Jaol low ki 050 galslas o
b osls |8 Baa 1, Ll leojer 5l (SO Lk 0,90 gadSloe @
22303 ABA) 6,68, Jgol 2 (e ®
Al Sleyo 09,8 ISl @



Sldlan (o Lulils gl p 9w (w9,

95 Slosl o @\) SladS™ ¢ gubixd oo b Lo o SYle iSTos Qo)ﬂ Cowd 4 yolaioe 4
C8,S 18 Gon 050 Bubod o Jawgd € Sl Liseidle g sl s PSS L das e
oO‘..) oli:b ).Q L: WLM 9 uL?u.:‘ M U)L..Q u.:).:w'.uo LSALQJ.O.A ) ) J.A.>- )‘ ™ 9

3,90 PubMed ¢IST .S copus gosls ool aw conlin omtines &l le 5l solaa! L
W335l ()



g oY ) EndNote aoad Olg sl iydy e 5l 6, ST 0 lge B 5l s
Jbs db iyl 6550 188 SO) C8,F Jhtue Oygo 4 G od slacl i 8 A
(bl Kooy, paazs §58 45 90 9 pundl (g059> 50

soor Jo e wlel s g (o 008 g (lgie elol ool Cns ap DY lal o
Ao olbil wog asdlas 4 09,9 oyl & axlg a5 SYEe 9 aSall



os)o cu ko 9 /]

b 0 e 8 Zlsenl sos (hb i 5l Jeas SO0 sdel Caws 4 Y Ee Sledb
ool plei B eS8 Slaiae s Bk 5 (lsaS lawgs ool il o jlse Jau
Bl gl oyl as sl 2l Feiwl Sledl|

dalllae go ¢ Ll Jlw < Jol sainsgi pb 09 04lan (pl 0i 5 10 Wools Zlyzewl Jgus
C”L’" 9 Lg).:fo)"ds‘ LSLQ)‘}:" TRV



ollbo 205 b,/

S8 olaiwl 850 ) g 15dS lawg oals 4o slolre DYl 8S o) jslaie

Wl 48,5 Lk o Jleizl muly ez ool ;53 0)lse 51 SG 2
L
e
wlgs lags ™



sl



[ 24 I a (24
5 . * ® o

350 Baz 3 e 45 090 lgre oo L plp o0ls oL dw 3l ool Caws 4 (gla il 8, Slows
Dol Caws 4 dllie fylgie FIA) 61,85

a s o dlis ﬂb&ﬁﬂ Ol 31 a5 ol cwyp 0auS> g Gleie ulal o lacl o GYEL -y
MT D

a 955 Lulpd azly alie A9 (e o] JlaS Wad (g oS (e ol py SV (l s
RURRYY daJUas



IS1
up o September 2018
1192 Citation(s)

Scopus
up o September 2018
1918 Citation(s)

up o September 2018

Pubhied

BO3 Citation(s)

e

/

2281 Non-Duplicate

Citations Screcened

|

Inclusion/Exclusion
Criteria Applied

2008 Agticles Excluded

After Title/ Abstract Screen

183 Aaticles Retrieved

|

Inclusion/Exclusion
Criteria Applied

124 Articles Excluded

A fter Full Text Screen

O Agaticles Excluded
During Data Extraction

59 Aaticles Included




Frequency of included and reason of excluded studies

Labels Reason Frequency
Included Meet inclusion criteria 59
Non interventional 10
Not ASD cases 6
Not Cognitive Based Intervention 51
Excluded Not Cognitive Domain 20
Not English 2
Not Found 15
On adult sample 3
Duplicated Article 7
Review article 10
Total 183




Design of included studies

Labels Frequency

Case-Control 1
Non-randomized clinical trial 6
Single subject 12
Before-After 15
Randomized Clinical Trial 25
Total 59
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Cognitive Domains

Category N Sub-Category N
Attention 7
Attention 3
Visual attention 3
Contextual processing 1
Auditory 2
Auditory integration 1
Auditory processing 1
Executive Function 14
Executive Function 14
Social cognition 36
Emotion recognition 10
Emotion Regulation 2
Imitation 1
Joint attention 12
Social cognition 6
Social interaction 1
TOM 4
Total 59
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Attention

Are randomization procedures clearly detailed and justified?

Are intervention protocols standardized and manualized?

Are there plans to monitor fidelity and operationalize the delivery of the experimental and...

Are statistical approaches state of the art and appropriately matched to the research...

Diagnosis confirmation
Are potential predictors/moderators assessed?
Are inclusion/exclusion criteria justified?

Are cognitive targets linked to clinical status and functioning?

Do the cognitive training interventions match the perceptual/cognitive/affective processes...

Is the hypothesized therapeutic mechanism supported by research and theory?
Are potential predictors/moderators of outcomes considered?

Do assessments provide for the elucidation of intervention mechanisms?

Are retention/completion rates assessed and reported?

Are cognitive/functional outcomes distinguishable from practice effects?

Are valid measures of proximal and more distal outcomes included?

Does the plan include measures at multiple levels of analysis (e.g., genes, molecules, cells,...
Is cognitive training intended as a monotherapy or as an adjunctive treatment? Are...

How might the proposed concomitant therapies potentiate or interfere with cognitive...
Are concomitant treatments held constant across treatment conditions and/or quantified...
Is the comparison condition justified in terms of the research question and stage of...

Does the comparison condition control for attention, expectations, and potential practice...

Are all relevant stakeholders considered?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
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Auditory

Are randomization procedures clearly detailed and justified?

Are intervention protocols standardized and manualized?

Are there plans to monitor fidelity and operationalize the delivery of the experimental...

Are statistical approaches state of the art and appropriately matched to the research...

Diagnosis confirmation
Are potential predictors/moderators assessed?
Are inclusion/exclusion criteria justified?

Are cognitive targets linked to clinical status and functioning?

Do the cognitive training interventions match the perceptual/cognitive/affective...

Is the hypothesized therapeutic mechanism supported by research and theory?
Are potential predictors/moderators of outcomes considered?

Do assessments provide for the elucidation of intervention mechanisms?

Are retention/completion rates assessed and reported?

Are cognitive/functional outcomes distinguishable from practice effects?

Are valid measures of proximal and more distal outcomes included?

Does the plan include measures at multiple levels of analysis (e.g., genes, molecules, cells,...
Is cognitive training intended as a monotherapy or as an adjunctive treatment? Are...

How might the proposed concomitant therapies potentiate or interfere with cognitive...
Are concomitant treatments held constant across treatment conditions and/or quantified...
Is the comparison condition justified in terms of the research question and stage of...

Does the comparison condition control for attention, expectations, and potential practice...

Are all relevant stakeholders considered?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

HYes ENO ENA HENI
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Executive Function

Are randomization procedures clearly detailed and justified?
Are intervention protocols standardized and manualized?

Are there plans to monitor fidelity and operationalize the delivery of the experimental and...
Are statistical approaches state of the art and appropriately matched to the research...

Diagnosis confirmation
Are potential predictors/moderators assessed?
Are inclusion/exclusion criteria justified?

Are cognitive targets linked to clinical status and functioning?

Do the cognitive training interventions match the perceptual/cognitive/affective processes...

Is the hypothesized therapeutic mechanism supported by research and theory?
Are potential predictors/moderators of outcomes considered?

Do assessments provide for the elucidation of intervention mechanisms?

Are retention/completion rates assessed and reported?

Are cognitive/functional outcomes distinguishable from practice effects?

Are valid measures of proximal and more distal outcomes included?

Does the plan include measures at multiple levels of analysis (e.g., genes, molecules, cells,...
Is cognitive training intended as a monotherapy or as an adjunctive treatment? Are...

How might the proposed concomitant therapies potentiate or interfere with cognitive...
Are concomitant treatments held constant across treatment conditions and/or quantified...
Is the comparison condition justified in terms of the research question and stage of...

Does the comparison condition control for attention, expectations, and potential practice...

Are all relevant stakeholders considered?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

HBYes ENO ENA ENI
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Social Cognition

Are randomization procedures clearly detailed and justified?

Are intervention protocols standardized and manualized?

Are there plans to monitor fidelity and operationalize the delivery of the experimental...

Are statistical approaches state of the art and appropriately matched to the research...

Diagnosis confirmation
Are potential predictors/moderators assessed?
Are inclusion/exclusion criteria justified?

Are cognitive targets linked to clinical status and functioning?

Do the cognitive training interventions match the perceptual/cognitive/affective...

Is the hypothesized therapeutic mechanism supported by research and theory?
Are potential predictors/moderators of outcomes considered?

Do assessments provide for the elucidation of intervention mechanisms?

Are retention/completion rates assessed and reported?

Are cognitive/functional outcomes distinguishable from practice effects?

Are valid measures of proximal and more distal outcomes included?

Does the plan include measures at multiple levels of analysis (e.g., genes, molecules,...

Is cognitive training intended as a monotherapy or as an adjunctive treatment? Are...

How might the proposed concomitant therapies potentiate or interfere with cognitive...
Are concomitant treatments held constant across treatment conditions and/or quantified...
Is the comparison condition justified in terms of the research question and stage of...

Does the comparison condition control for attention, expectations, and potential practice...

Are all relevant stakeholders considered?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BYes ENO ENA ENI H
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