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The Effect of Tele-rehabilitation on Memory Impairment after Traumatic Brain Injury: A
Systematic Review

Sayaka Okahashi*1, Makoto Asano*2, Yuki Ikushima*! and Toshiko Futaki*2

Abstract - Nowadays, Information and Communications Technology (ICT) make rapid progress in our
community life and healthcare support system. Our objective was to explore the effect of tele-rehabilitation on
memory impairment after traumatic brain injury. Four database searches were conducted: MEDLINE, Cochrane
Library, CINAHL, and PsycINFO. Studies about tele-rehabilitation on memory in adults with traumatic brain
injury were reviewed. Of the 523 studies identified in the search, 8 studies (including 2 RCTs) met the inclusion
criteria, which involved 207 participants. There were 12 kinds of remote intervention: television assisted
controlled prompting, Google calendar, spaced retrieval training as errorless learning, and so on. A common
evaluation index; Community Integration Questionnaire (CIQ) was conducted in two studies. Results from several
studies indicated that remote interventions on memory impairment improve the proportion of prospective
intentions completed in the patients’ daily life. Further research and meta-analysis are needed based on RCTs.
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* MEDLINE (Ovid, 20170429)
#1 Telerehabilitation/
#2 Telemedicine/
#3 exp Internet/
#4 Video Recording/
#5 exp Telephone/
#6 Electronic Mail/
#7 Reminder Systems/
#8 Self-Help Devices/
#9 Computers, Handheld/
#10 tele* ti.
#11 remote.ti.
#12 phone* ti.
#13 mail*.ti.
#14 internet™.ti.
#15 video*.ti.
#16 or/2-15
#17exp Neurological Rehabilitation/
#18 exp Rehabilitation/
#19 "rehabilitation”.tw.
#20 "rehabilitation™ fs.
#21 or/17-20
#22 16 and 21
#23 1 or22
#24 exp Craniocerebral Trauma/
#25 exp Coma/
#26 exp Glasgow Coma Scale/
#27 exp Glasgow Outcome Scale/
#28 exp Unconsciousness/
#29 (TBI or "traumatic brain" or ABI or "acquired brain").tw.
#30 or/24-29
#31 Memory Disorders/
#32 Memory/
#33 Cognition/
#34 Executive Function/
#35 Cognition Disorders/
#36 Cognitive Dysfunction/
#37 Memory, Short-Term/
#38 or/31-37
#39 0r/30,38
#40 23 and 39
#41 remove duplicates from 40
#42 limit 41 to (controlled clinical trial or multicenter study or

randomized controlled trial)

+ Cochrane Library (Wiley, 20170429)

#1 MeSH descriptor: [Telerehabilitation] this term only
#2 MeSH descriptor: [Telemedicine] this term only

#3 MeSH descriptor: [Internet] explode all trees

#4 MeSH descriptor: [Video Recording] this term only

#5 MeSH descriptor: [Telephone] explode all trees

#6 MeSH descriptor: [Electronic Mail] this term only

#7 MeSH descriptor: [Reminder Systems] this term only

#8 MeSH descriptor: [Self-Help Devices] this term only

#9 MeSH descriptor: [Computers, Handheld] this term only

#10 tele*:ti,kw

#11 remote:ti,kw

#12 phone*:ti,kw

#13 mail*:ti,kw

#14 internet*:ti kw

#15 video™*:ti,kw

#16 reminder*:ti,kw

#17 smartphone*:ti,kw

#18 cellphone:ti,kw

#19 iphone:ti,kw

#20 tablet*:ti,kw

#21 calender*:ti,kw

#22 #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12
or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21
#23 MeSH descriptor: [Neurological Rehabilitation] explode all trees
#24 MeSH descriptor: [Rehabilitation] explode all trees

#25 rehabilitation:ti,ab,kw

#26 #23 or #24 or #25

#27 #22 and #26

#28 telerehabilitation:ti

#29 #1 or #27 or #28

#30 MeSH descriptor: [Craniocerebral Trauma] explode all trees
#31 MeSH descriptor: [Coma] explode all trees

#32 MeSH descriptor: [Glasgow Coma Scale] this term only
#33 MeSH descriptor: [Glasgow Outcome Scale] this term only
#34 MeSH descriptor: [Unconsciousness] explode all trees

#35 (TBI or "traumatic brain" or ABI or "acquired brain"):ti,ab,kw
#36 #30 or #31 or #32 or #33 or #34 or #35

#37 MeSH descriptor: [Memory Disorders] this term only

#38 MeSH descriptor: [Memory] this term only

#39 MeSH descriptor: [Cognition] this term only

#40 MeSH descriptor: [Executive Function] this term only

#41 MeSH descriptor: [Cognition Disorders] explode all trees
#42 MeSH descriptor: [Memory, Short-Term] explode all trees
#43 memory:ti,ab,kw

#44 cognit*:ti,ab,kw

#45 executive:ti,ab,kw

#46 #37 or #38 or #39 or #40 or #41 or #42 or #43 or #44 or #45
#47 #36 or #46

#48 #29 and #47

- PsycINFO (Ovid, 20170429)

#1 telerehabilitation.mp.



#2 telemedicine/

#3 exp internet/

#4 videotapes/

#5 exp telephone systems/
#6 exp computer mediated communication/
#7 assistive technology/
#8 exp mobile devices/
#9 tele* ti.

#10 remote.ti.

#11 phone*.ti.

#12 mail*.ti.

#13 internet™.ti.

#14 video*.ti.

#15 reminder*.ti.

#16 smartphone*.ti.
#17 cellphone.ti.

#18 iphone.ti.

#19 tablet*.ti.

#20 calender™.ti.

#21 or/2-20

#22 exp rehabilitation/
#23 exp Games/

#24 rehabilitation.mp.
#25 or/22-24

#26 21 and 25

#27 or/1,26

#28 exp brain damage/
#29 coma/

#30 (TBI or "traumatic brain" or ABI or "acquired brain").mp.

#31 or/28-30

#32 exp memory disorders/
#33 exp memory/

#34 cognition/

#35 exp executive function/
#36 cognitive impairment/
#37 or/32-36

#38 0r/31,37

#39 27 and 38

#40 (randomi* or (random* adj3 (select* or alloc*)) or RCT or

"controlled clinical trial" or CCT or crossover or cross-over).mp.
#41 39 and 40

« CINAHL (EBSCOhost, 20170429)
S1 (MH "Telerehabilitation™)

S2 (MH "Telemedicine™)

S3 (MH "Internet+")

S4 (MH "Videorecording™)

S5 (MH "Telephone+")

S6 TI tele* OR TI remote* OR TI phone* OR TI mail* OR TI
internet* OR TI video* OR TI reminder* OR TI smartphone* OR TI

cellphone OR Tl iphone OR Tl tablet* OR TI calender*
S7 S2 or S3 or S4 or S5 or S6

S8 (MH "Rehabilitation+")

S9 rehabilitation

S10 S8 or S9

S$11 S7 and S10

S12 SlorS11

S13 (MH "Head Injuries+")

S14 (MH "Glasgow Coma Scale™)

S15 (MH "Unconsciousness+")

S16 TBI or "traumatic brain" or ABI or "acquired brain"
S17 S13 OR S14 or S15 OR S16

S18 (MH "Memory Disorders")

S19 (MH "Memory")

S20 (MH "Cognition™)

S21 (MH "Executive Function™)

S22 (MH "Cognition Disorders")

S23 (MH "Memory, Short Term")

$24 518 OR S19 OR S20 OR S21 OR S22 OR S23
$25 S17 OR S24

S26 S12 AND S25

S27 S26 Limiters - Publication Type: Randomized Controlled Trial

S28 (MH "Crossover Design™)
S29 S26 AND S28
S30 S27 OR S29



