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Purpose: This systematic review examines intervention studies using Tai Chi in the early
stages of dementia to determine the effectiveness of Tai Chi for the short-term improvement
of cognitive functions for elderly persons with the disease.

Methods: A keyword search was done in PubMed/MEDLINE, Cumulative Index to
Nursing and Allied Health Literature (CINAHL), Excerpta Medica Database (EMBASE),
and Cochrane Library databases using keywords such as Tai Chi, Dementia*, and cognition.
A secondary search strategy consisting of a manual search in the reference lists of selected
articles was also used.

Results: A total of nine studies were reviewed including six randomized controlled trials,
two non-randomized controlled trials, and one non-randomized prospective study. The
studies suggest Tai Chi has impacts on global cognitive functions, visuospatial skills,
semantic memory, verbal learning/memory, and self-perception of memory. The effects of
Tai Chi on overall cognition for people with mild cognitive impairment are comparable to
those in control groups which engaged in exercise.

Conclusion: The studies reviewed affirm the potential of Tai Chi to improve short-term
cognitive function in the elderly at the onset of dementia.

Keywords: behavioral intervention, cognition, dementia, older adult, Tai chi, systematic

review

Introduction
It is estimated that the proportion of those aged 60 and over will double from 11%
in 2000 to 22% by 2050." As a result, health care systems will face new challenges
due to increased health-related problems such as neurodegenerative diseases.
Dementia is the most prevalent of these.”? It is estimated that the number of people
in Canada living with dementia will increase from approximately 400,000 to nearly
700,000 by 2031.° The prevalence rate doubles approximately every 6 years from
the age of 65, from 7% of those affected between 75 and 79 years of age to 40% for
those aged 90 and over.*> In 2012, the World Health Organization declared
dementia a public health priority.®

Dementia is a term used to encompass many diseases that are usually chronic or
progressive in nature.* It is caused by neurodegeneration or a loss of cells in the
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brain and the rupture of important nerve connections.’
There are several consequences associated with dementia,
including behavioral changes, a deterioration of memory
and reasoning, and the loss of the ability to perform daily
activities that occur more rapidly comparatively to the
normal aging process.® The most common form of demen-
tia is Alzheimer’s disease, which accounts for 60-70% of
dementia cases.’®

The social and economic impacts of dementia are
numerous. In 2015, it was estimated that 48.7 million
people globally were living with dementia resulting in
approximately US$818 billion of care-related costs
(1.09% of the global gross domestic product).” It is pro-
jected that by 2030, 75 million people will have some
form of dementia, with care costing nearly US$2 trillion.”
Although population-level health interventions aimed at
prevention are required, individual interventions are
needed to ameliorate the quality of life of those already
diagnosed with dementia and to possibly improve short-
term cognitive function in the early stages of the disease.
Evidence suggests that pharmacological interventions may
have only limited benefits for reducing the decline in daily
life habits and may also cause unwanted side effects.'”
Additionally,
beginning with more cost-effective behavioral or psycho-

clinical practice guidelines recommend

logical interventions before initiating pharmacological
interventions.' Currently, the only evidence-based beha-
vioral intervention that has shown to provide short-term
improvement of cognitive function is that of physical
activity."1012

Tai Chi is a physical activity that also incorporates
cognitive, social, and meditation components, and it is
currently gaining popularity and generating much interest.-
"It involves learning choreographed movement patterns,
which require visuospatial skills, rapid information proces-
sing, and episodic memory."! Tai Chi also leads to
increased heart rate and respiration, which helps create a
larger network of connections between neurons thus
enhancing brain perfusion.' Previous studies have sug-
gested that Tai Chi is a safe and effective activity that
improves physical balance and emotional well-being in
older adults without disabilities.'*'* At the cognitive
level, several studies suggest that Tai Chi interventions
potentially provide beneficial effects, such as preserving
or improving cognitive functions and reducing the risk of
developing dementia in the older adult population who are
without disabilities.>!" A systematic review comparing
studies of Tai Chi against regular physical activities in

relation to the maintenance of cognitive ability among
healthy adults suggests that Tai Chi can be more effica-
cious than simply physical exercise for the maintenance of
global cognitive skills."

Some emerging research demonstrates the potential
effectiveness of Tai Chi in providing short-term improve-
ment in cognitive function in the early stages of dementia.
Burgener et al conducted a 40-week intervention with
people living with dementia (treatment group, n=24; con-
trol, n=19) to evaluate the effectiveness of a multimodal
intervention.'? The authors concluded that interventions
combining Tai Chi, cognitive therapy and participation in
a support group can be effective in improving or maintain-
ing cognitive function for people with dementia. Wayne et
al conducted a systematic review to explore the effective-
ness of Tai Chi on cognitive performance in adults with
and without cognitive impairment, concluding that Tai Chi
may enhance executive function in older adults without
significant impairment; however, their sample included
participants with early stages to advanced stages of
dementia, and this heterogeneous group may have masked
the effects for any subgroups of participants.'!

Given the lack of consensus on the efficacy of pharma-
cological approaches and the emphasis on behavioral-
focused treatments in the clinical setting, there has been
growing interest in behavioral interventions, such as Tai
Chi. The purpose of this systematic review is to examine
intervention studies using Tai Chi in the early stages of
dementia to determine the effectiveness of Tai Chi to
improve short-term cognitive function.

Methods

A keyword search of electronic databases that followed the
Preferred Reporting Items for Systematic Reviews and
(PRISMA) guidelines identified and
selected articles relevant for the purpose of the study.'”

Meta-Analyses

With the assistance of a biomedical librarian, an initial
search was conducted by the first author in September
2016, with an updated search conducted by the second
author in December of 2018. The literature search was
done in the following databases: PubMed/MEDLINE,
Index to Nursing and Allied Health
Literature (CINAHL), Excerpta Medica Database
(EMBASE), and Cochrane Library using the following
keywords: Tai Chi OR Tai Ji OR taichi OR taiji AND
Dementia* OR Alzheimer* OR cognition OR cognitive

Cumulative

OR neurocognitive disorder. A secondary search strategy
was also used which involved a manual search in the
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reference lists of selected articles. Figure 1 presents a
PRISMA diagram summarizing the process of article
selection.'” The Supplementary material provides an
example of a search strategy.

Selected articles (1) included participants in the early
stages of dementia (all forms of dementia were included),
beginning stages were defined by a Mini-Mental Status
Exam (MMSE) score between 18 and 24 and/or a Clinical
Dementia Rating (CDR)) score of 0.5 or 1 (valid for at least
80% of the sample); (2) employed Tai Chi exclusively as
the intervention (all forms of Tai Chi were included); (3)
examined the effects of Tai Chi on cognition; and (4) were
written in French or English.

An extraction table was completed in order to facilitate
the comparison of different elements found in the selected
articles. The table format was based on other systematic
reviews of a similar topic."!" The information extracted
from the articles included the authors, the year of publica-
tion, the country where the study took place, the study

design, the sample size, participant demographic informa-
tion, the nature of the control group activity (eg, other
form of exercise, education material, no activity), the
length and frequency of the Tai Chi intervention, and the
outcome measures.

Two evaluators (first and fourth authors) independently
assessed the quality of selected articles. The evaluation
tool used was a version of the “Checklist for Clinical
Trial Quality Assessment,” a 27-item tool with a total
possible score of 28 points.'®!” The assessment is divided
into four sub-sections: reporting (ten items), external
validity (three items), internal validity-bias (seven items),
and internal validity-confounding (six items). An “excel-
lent” score ranges from 24 to 28; “good”, 19 to 23; “fair”,

14 to 18; or “poor”, below 141718

Results
A total of nine studies were selected including six randomized

controlled tn'als,s’zl’zz’z‘F26 two non-randomized control

Records excluded

(n=1,171)
Not relevant based on:
e Title:n=1,068
e Abstract: n =102

e Nofull text: n =1

Full-text articles excluded,
with reasons
(n=6)

e  Cognitively healthy

participants: n = 1
e Participants with
severe stage of
dementia: n =1
e Intervention not Tai
Chi:n=1

®  Multiple modality
intervention: n =3

Figure | PRISMA diagram.
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trials,”>** and one non-randomized prospective study.'” The
average age across all 9 studies was 78 years old. The sample
size for each of the studies ranged from 11 to 238 participants.
The studies were conducted in five countries: Brazil (n=1),%
China (n=3),>*"*® the United States (n=3),'°**** France
(n=1),%* and Thailand (n=1).% In seven of the studies, partici-

5192023226 while two studies

pants lived in the community,
focused on participants in an institutionalized environment.-
2122 The duration of Tai Chi interventions varied greatly from
8 weeks to 1 year, in terms of frequency of practice (1 to 4 times
a week), and style. Seven of the studies used control groups
with various types of interventions, such as education, adaptive
physical activity, or crafts-based exercises.***"**2¢ Table 1
presents the characteristics of each of the selected studies.
Methodological quality scores ranged from 14 to 25,
with an average of 20.2 out of a possible 28 points.
According to the interpretation scale, two articles scored
as being of “excellent” quality,”>*® five articles qualified

d,”>2172* and two articles qualified as “fair,”1920

as “goo
None of the studies were identified as being of “poor”
quality. The methodological quality of the selected studies

is described in Table 2.

Effects of tai chi on cognitive functions
Similar to the reporting style for the studies reviewed, the
results presented below are according to cognitive func-
tions that were measured in the selected studies.

Global cognitive functions

Impacts on global cognitive function were estimated in
seven of the studies.”'*?'2*?¢ All studies used the
MMSE t001,5’19’21724’26 however, Lam, et al also used the
Alzheimer’s Disease Assessment Scale (ADAS-Cog) and
the Clinical Dementia Rating (CDR).” The MMSE and the
CDR are tools used to screen for cognitive disorders, while
the ADAS-COG is often used to evaluate the effectiveness
of interventions for Alzheimer’s disease.

By the end of their respective Tai Chi interventions,
participants, on average, maintained or increased their
scores on one or more of the cognitive functions. In four
studies,”>!**1>> MMSE performance remained stable with
no significant difference in scores within and between
groups. Among these studies, Chang et al was a one-
group pre-post design,'® while the studies authored by
Chan, et al*' Deschamps et al,’> and Lam et al were
randomized control trials.’ In the latter two, the MMSE
scores remained stable for the Tai Chi group and for the
adapted-exercise control group. Three studies reported

improvements in overall cognitive function by the end of
the intervention.***2° Of these studies, the studies by
Tsai et al and Cheng et al showed significant improvement
in performance in the intervention groups compared to that
of the control groups (engaged in crafts and education).-
2426 [ am et al® who used the ADAS-COG and CDR tools,
also showed an improvement in overall cognitive function
after one year of intervention. This improvement, how-
ever, was present in both the intervention group and the
control group who did adapted exercise. While the overall
cognitive function measured with the CDR was better
preserved in the Tai Chi group than in the control group,
only 4.3% (n=4) of participants in the Tai Chi group,
progressed to dementia as diagnosed by the DSM-IV,
compared to 16.6% (n=28) of the control group after one
year.’

Working memory and executive function
The impacts of Tai Chi on working memory and executive
function were reported in five studies using Digit Span
Backward (DSB),’*%?%2® Digit Symbol Coding (DSC),"’
Digit Span Forward (DSF),%**® 15-Word immediate
recall and/or Trail Making Test — Part B (TMT-B).> The
DSF and DSB tests, derived from the Wechsler Adult
Intelligence Scale (WAIS), consist of storing and repeating
digit sequences in reverse order immediately after hearing
them.?® The DSC, also from the WAIS, consists of decod-
ing symbols according to their association with numbers.?’
The TMT-B required participants to connect alternating
letters and numbers in the correct order as quickly as
possible (eg, 1-A-2-B, etc.).”

Varying results were reported for the effect of Tai Chi
on executive function or working memory from across the
wide variety of measurements. Three studies used DSB to
measure this cognitive outcome.>*** Two of these stu-
17>%¢ with

intervention durations of 12 and 15 weeks, did not demon-

dies, those of Sungkarat et al and Cheng et a

strate a difference between the intervention group and the
control group at the end of the interventions. On the other
hand, the study conducted by Lam et al® of a longer
duration demonstrated an improvement in working mem-
ory after one year of intervention with the same tool. This
improvement was found in both the intervention and the
control group but there was no significant difference
between the groups.’ The studies conducted by Chang et
al and Cheng et al showed no significant difference
between pre- and post-intervention scores for working
memory,'>?° as assessed with the DSC and 15-Word

submit your manuscript

830

Dove

Clinical Interventions in Aging 2019:14


http://www.dovepress.com
http://www.dovepress.com

Lim et al

Dove

(panunuo))

*(8'0=d) sdnou3 uonusAsziu

30q US9MISQ 340DS Ul 92USISYIp JuedyIudis oN

SP9M T X dPam/sawn 7
‘saInuiw Op—0¢€

Y3[BaY UO uo1IEdNpS pue
Aiuanse dnoug [eaisAyd pardepy
:dnoug uonusAtLIUl YD

SPOM HT X d9om/sawn

9¢=U VD
9¢=u D1
:sdnou3 suonuaAialul 7

pazijeuonninsu|

(9°0=4 'SyIIM ‘saInuiw Of 8= 98 ues|y duelq
$°9F || 7 3s91-1s0d 4/ Fp 6| sa1-a4d) 9|qers T J4934e puE BUI|aSeq JB PINSEIW dWOINQO (sseo dnou3) o|fas Suep D | 3uswuredwr sApuSod s3es9pOW 22600T 1€ 33
paurewas 3403s JSWIA S,dnoud ] ‘sypam 7 Iy IS :uonouny sAniudod [eqol) () | psadepy :dnoud uonusadsiul D1 01 piw yam sauedpnaed gg 10Y | sdweyssaq
"Aouanyy [ed110393ed pue |[eda. pakejsp
‘ulw Qg g eIpawwl paom-g| ‘gsq ut sdnoud
U9MI9Q BDUIIBYIP uEdIUSIS Ou ‘DN B Iy ‘9¢ pue (wap! :uoneanp pue A>uanb 5€/6€= DIl
(ST0=P $81-T1°0 1D $T 7| >99M ‘Buljaseq 1B PaUnseaw saWonnQ -3.44) yeaoipuey :dnoud joaauo) pazijeuoimnsu|
%56 ‘86°0) dnoud 5 usAao dnous | Burioaey sdno.s Aousnyy [edorio3sed S[99M 7| X deam/sawn ¢ 78= 93e ues)
U99MIDQ 9J0DS 4G Ul DUBIBYIP JuedIuSIS :AJowsw dnueWSS () [[ed94 pake[ap "ulw Of ‘saanuiw 09 (502
(0K'0=P ‘091 :1D%S6) (‘sad £7—) dnou8 5 | paom-g| :Kiowaw d1posid] (g) ‘|[eda.d areipawwi (ssep AaD 70| usaMIaq 2.0ds eulyd
pue ('sad | +) dnoug | usamiaq ('sad 7°g) aJods pJom-G| 8 g5 4SQ :Adowaw SupjIopA dnoug) 8uolyely Jo sjfag Suey | SN Aq paulwisIsp) Qv Al1es 927101
IS Ul 92UaJayIp JUedYIUSIS ‘SPOM T IV () ‘ISWIW :uonduny sAnudod [eqo|n (|) | wuoj-g| D1 :dnoud uonusatsiu| 40 DI Yam sauedpnaed g | 104 | re3s 8uayp
(50°0>d) DsQ pue (50'0>d) suoissas
$S9| 4O § 01 UM A|UO OYM ISOYL SNSJIA SUOIS Sulemg-Anunwwo)
-s9s 67— Ul pa3edinued oym susppe ui 840ds EYEEIN Gg= 93e ues|y
JSIWIA Ul 92UaJayIp uedIUBIS ‘SHOOM G| Iy G| Jo)e pue su||aseq JB PaINSEAW SAWOIINQ (6€s 24035 Y-1TAH
(9€°0=9) Y-LTAH Pue “N-1IAH S99M G| X deam/sawn 7 | J0 1531 PIOAA pue Jojo) dooag sajelg
(°0=d) 353 pJ4oAA pue Jojo) dooass ‘(go’| =4) :Asowaw pue 3ujuJes| [equap (f) ‘p4om-1ojod ‘saanuiw Op—0T 95 5 95 DS ‘LTS 9403s pajyiun
SA (ze'0=9) 25A (TT'0=9) 24035 ISWIW ! | -LS :uonuany (g) :sQ 8 DSA :Adowdw SUBLIOA (ssep dnous) sniayue Joy ISWIW 551 4q pauiwsiap) 611102
saduaJayIp 13sod-aud uedyiudis ou ‘syePm G| Iy (7) ISWIA :uonouny aanusod eqol (|) | 9jk1s uns 5] :dnoud uonuaasaiu| IDIW Yam sauedidpaed | 1DONd | re3s 8ueyp
syauow 7 X Jeampwn |
491U Ajunwiwod uj STILT= DI
dno.g >e1 yajeay :dnous joauo) Buljlemp-Aunwwo)
‘stpuow 9 Jae pue syuow 7 X dedam/sawn g |8= 93e uesy
(617°0=9 :TL ‘Y6£0=d | sysuow g Joye ‘Suljoseq e paInseaw saWoNINQ ‘saanuiw 09 (97— usamiag eulyd
:11) sdnoud yroq usemiaq 2.103s || pue DI 1SADYSP AJOWSW JO SSOUDIBMY (ssep dnou8) | 2403s IS Ue Aq paulwaa1ap) 129102
94025 IS Ul PSI0U SdUSJSYIp JUBdYIUSIS ON () ‘ISWIW :uonduny saniudod [eqo|n (|) | 8uobid) 5 :dnoud uonusatsiu| IDIW Yum sauedipnaed zg 10y e 39 ueyd
Anyunop
UOIJUIAIIUI JO uonBINP usisaq JAed
sa4nseaw 9ARIUS0D 03 pajejaJ S)|NS9Y |  ,SIUSWIRINSED/S9UW0DIN0 dARIUS0D pue ‘Aouanbauy ‘odL] syuedpnaeyq | Apmig Joyny

saIpnis papnpaul Jo AJewwng | ajqep

831

submit your manuscript

Clinical Interventions in Aging 2019:14

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Lim et al

(panunuo))

(80°0=9 ‘€90= ueaw) dnoud o o3 pasedwod
(1007059 ‘97 7= ueaw) JSWIA U0 3uswaAcIdw
auedyiudis pamoys dnous | ‘SpPam | Iy
"(Ph0=9 ‘T 1-79'0—=1D%56) sdno.3

410q Ul 24025 IS Ul d3ueyd auedyiusis oN
(50°0<d) pa1ou sem sdnoud

U99MIDQ 9DURIRYIP UBdIUSIS ou Ing Aduanjy
|eqJaA Auo0391ed pue 1591 ||BdaJ pakepq ‘s
‘D0OD-SvYAV Ul aroadwi sdnoud yroq vesk | 1y
"(66'0-€9°0= 1D%56 ‘8€0°0=9) 3105 YAD

Joj dnoug | SulioAe) 9403s Ul 92UBIBYIP JUBDIUSIS
"($90°0=9 T6'0-50'0=10%56 ‘87°0= [4O]

oned sppo) enuswap o1 passaddoud [D] (%9'91)
691/8T SA [1] (%€¥) T6/¥ :dnoa8 5 ueys uonea
-19saad aAnIuSod 49m9q pey dnoud | Uesk | Iy
“(¥91°0=9) sdno3

T 9Y2 U9aMIq 2402s gS( Ul 9oUaIayIp JuedyIudis
ou ng *(1£0°0=9) dnou3 H o1 pasedwod dno.s
| Ul 4SQ 404 9dUDIRYIP JUBdHIUSIS ‘SYIUOW § Iy
(£00°0=d) dno.g 5 o1 pasedwod dnoug | ul
94025 | gy Ul 9seaJdul 3uedyiudis syauow 9 1y
(€20'0=9)

dnoug 5 o1 pasedwod dnous | ul saured

-wod Asowaw ul doup juedyiudis ‘syauow 9 Iy

EYEETY
| J91)je pue auljaseq JB paUnseaw awodnQ
ISIWIA :uonouny aAniuSod [eqo|o

‘sypuow 7| Joye pue
SYauowW 7 J9jE ‘Suljeseq IB paunsesul sswoaInQ
{53531 Aduan|) [equaA A103918D) (AUoWwRW dnRUBWSS
(5) ‘|le22u pakejp ‘uiw-q| :Adowaw dlposidy

(¥) *gsQ :Atowaw 3upliopA (€) FSWIW B
D0D-SVAY :uonouny aamugod [eqos (7) 4AD
auswuredwi aAnuSod jo AuaAss [eqolD) ()

‘syauow 9 Jaye pue
Syluow ¢ J9Yye ‘QuUlasEq 1B PaINSESW SIWONINQ
‘gsq :Audeded uonesuaduod)

(p) ‘45@ Aaowaw BupfdopA (£) ‘LINGY :Adowaly
(7) ‘DS :A1owdw jo uondaduad-yas ()

uonuaAIul ou :dnoud jo.auo>
H9OM | X Meam/sowin g
‘saInuiw 09

(ssepp dnoug) uenyd D1
pasueyu3 :dnoug uonusAIIU|

10% 1d Aq sasiduaxe uonexe|ad
pue 3uiys3a.ng :dnous joaauo>)
Jeak | X dPamysown ¢

‘saanuiw g

*(4eysauyau

Ayauow + weadoud ] Jo AAQ
Y3m 3ululesy paseq-awoy s eam
8/—9% PUE Paseq-1a1uad Syoam
9—) D1 :dnoud uonuaAiaiu|

uonuaAsul ou :dnoud [o.auo>
SyauoW 9 X dPIM/sawn g
‘saInuiw 09

Swoy e 201

->eud Osje 01 uopepUSWWOD
pue (ssej> dnous) sjkas Suex

uenyD) D] :dnoug uonusassiu|

yitt= DIl
Bujlemp-Aalunwwor

9/= 98e ues|

(57s 24008

ISWIW 50T Aq paulw.aiap)
IDW Y3m syuedipdpaed 94

691/96= DIl
3uljlamp-Alunwwion

8/= 93e ues|
§°0=3dddD 4° DK
snsauwe yum siuedipnaed geg

€1/El= DIl
3ulamg-Aunwwon
p/= 93e ues|

IDW Yyam

(uswom Ajuapja) saueddnued 97

1D¥UN

104

1DYN

sajelg
pa3un
V10T
€31

eulyd
10T
e 3@ we"

lizeig

0z010T
|e 39 resey|

s9Jnseaw 9A3IUS0D 03 pajeaJ sjnsay

SIUDWIDINSEI]/SOW023N0 dABIUS0D

UOIUIAIIUI JO uoneINp
pue ‘Aouanbauy ‘odL]

syuedpnJeyd

udisaq
Apms

An3uno>n
JAeap
[oyny

"(penunuoD) | o|qeL

Clinical Interventions in Aging 2019:14

submit your manuscript

832

Dove


http://www.dovepress.com
http://www.dovepress.com

Lim et al

Dove

‘g 1ed —159] Supie| [red] ‘G-LINL ‘YD el ‘D) ‘3591 PJOAA PUE J0jod doo.ag ‘PIOM-I0|0d-| § ‘3[eds saureldwio) AJowaly 9ARRIGNS ‘DINS 53] AJOWS) [INOIABYSY PESWISATY ‘| INGY ‘[EM] P3jjoJauo]) aziwopuey ‘| DY
asidesay [ed1sAyd ‘14 ‘el pajjoauod) uoN aAndadsodd ‘1 DN Adesay] [euonednadQ 1O ‘[ell] [043u0D) dZIWwopury-UoN ‘I DYN ‘A403udAu| dLeIYdAsdoanaN ‘|dN ‘Wex3 smelg [eaus|y Ul ‘ISWIA D4reuuonsand) asaulyD) 4oy AI0IusAu|
Adowsy ‘Dl uswredw) aAnuSoD Pl ‘IDIN ‘dnodsy uonusalalu| ‘| (pasiAey — 1531 Suluiea [equap supidoH “Y-ITAH ‘pdemdod ueds u3iq :4SQ ‘Buipod |oquiks U3 ‘DS ‘Premdpeg ueds u3iq ‘gsq ‘ueds u3iq ‘s ‘enuswaqg
Joy juswssassy Ajiqesiq ‘Qvq ‘Buney enuswa [ed1ulD ‘YdD ‘weudoud uondy-uoniudo) ‘v dnoug [043u0D) ‘D DIUSISYIQ URS| PRISNIPY ‘WY DARIUSOD) — 9[IS USWISSISSY IsBISI SoWIByzly ‘DOD-SYAV SUoi3eIARIqqY

‘sioyine ayl XL pasn sjuswaJnseaw pue sswodino m>_u_CMOUN S9JON

(e77°0=4d) swn J4sro sdnoud

7 93 US99MIDQ ddUIJYIP Ul d3ueyd Juediiudis oN
([2]

780°0=9 sA [|]] £00°0=9) dnoug | ur Ajuo aiods
JSIWIA Ul JuswaAoadw JuedIuSS ‘SHPIM |7 1Y

"(€4°0=9) 95 pue 45Q -0} sdno.s

UsaMISq dduaJayIp uedYIuSIs oN (500°0=9)
V-9 Med — 3531 Bupjely |redL pue (]0'0=9)
ugisa >20lg ‘(900°0=9) ||e32. pakejop — Adowa|
[e21307 a3 Joy dnoud 5 o1 pasedwod dnoud

] Ul 492399 ApuediIUBIS S49M SDJ0DS ‘M G| 1Y

‘1T puR L]
‘€1 ‘6 ‘S X|99M ‘duljaseq Je paJnsesaw swodInQ

JSIWIA :uonduny aARIUZ0d [Bqo|D

EYECI
G| J91j& pUE SUI|9SE] B PAJNSESW SSWONINO
‘@-LIWL 8 95Q 4SQ :uonduny 3A13Nd9X3

(g) ‘udissaq >pojg :Aupiqe [enedsonsip (7) |jeda.
pakejap — Auow}, [ed1807 :Adowsw dlposidy ()

(wapi :uoneinp pue Adusnb

-9.}) SSE|2 UORBWLIOMI [BUN)

-|n> pue yapesy :dnoug josauo)
S[e9M (7 X dPom/sawn ¢
‘saInuiW 0p—0T

(ssepp dnous)

9115 ung D :dnoug uonusaialu|
juswuredw) aAudod uo

dnoug uoneonps :dnoug joauo)
S99M G| X dPam/sawn ¢
‘saInuiw 0g

(weaSoud 51

JO QAQ YIIM paseq-swoy syeam
T| 8 POSEQ-I21UD SHoaMm £) 3jh1s

swJoj-0| D1 :dnoud uonusaiaiu|

saAnseaw 3AIIUS0d 0) paje|ad s)nsay

LSIUBUWIRINSEI/SWI0d3NOo 0>_H_CMOU

UOI3UIAIIUI JO uonEANP
pue ‘A>uanbauy ‘adA|

LT/8T= DIl
Buljemp-Aunwwo)
6/= 98e uea} sajels
(87s @400s pajyun
ISWIW 581 Aq paulwua1ap) 4,z€10T
IDW Yaim sauedpnaed gg 1oy |le3oresy
€€/€€= DIl
Buljlemp-Alunwwo)
89= 93e ues|y
(IDW urewop
-s|dijnw >nssuwe 3uisoudelp puejiey |
10} BIISILID S,U0SI919d Sunasw) sL10T 1839
IDW Yam sauedipnaed 99 10y jesey3ung
Anunop
usisag JIeap
syuedpnaeq | Apmg Jioyany

"(penunuod) | a1qeL

833

submit your manuscript

Clinical Interventions in Aging 2019:14

Dove


http://www.dovepress.com
http://www.dovepress.com

Lim et al

Dove

'3[ 92UDBI[|23U] INPY JB[SYIIAA ‘SIVAA ‘g 3ed — 39| Supfely [1ed] ‘G-I W1 ‘S9sAjeuy

B9\ PUB SMOIASY DBWIISAS ‘VINS|Yd ‘O[edS saurejdwo) Adows)y 9ARRIGNS ‘DINS S9SA[RU/-RID| PUB SMIIADY DNBWDISAS 40 SWal| Sunnioday padtsjo.d ‘VINSIYd (UohBUIWEXT 9121 [BIUS-IUllY ‘TSI (4OPJOSIP SARIUSOD PlIL ‘IDIN
faJreuuonsang) asaulyD) 4o} AI0IUsAU| AIoWdy ‘DJIN PISIASY — 3s9] 3uluJesT [equap supidoH “Y-[TAH ‘oseqeie ed1pa)y ©3diadx] ‘ISYgINT ‘Premdod ueds 381 4sQ Buipod joquiks u3iIq ‘DS ‘P4eamdpdeg ueds 381Q ‘gsq 24medsar]
Y3[eaH pal|y pue SuisanN 03 Xapu| dAREINWND “THYNID ‘Buney enuswa [ed1ulD “YAD ‘AMSP|3 dY3 JO sIapJosi [eaudly 104 uoneuiwex3 aspLqued) ‘XIAWYD ‘B[edS JUaWssassy asessi sJawipyzly ‘S80D-Syqy suopelasiqqy
‘uonjuSod o031 pajejaJ asoy Auo a.Je Ajenb jo uonenjeas aya SulINp paJspISUOD SSWOINO Ulew 3y, "pa1snipe a4om 240Ds [€I0) PUE SIIOIS BYI YDIYM O} [El1 PJ|0JIUOI-UOU aAndadsoud & sem spne siy|, :S9JON

[44 S S 4 0l S8 30 tes]
(4 S 9 z 1 &7IB 30 2eaj3ung
6l € b [ I 28301
0¢ ) 9 [4 L gt e weq
vl [4 S 0 YA ozl® 39 rese)|
NN_m
1T S S 4 6 19 sdweydsaq
¥T § S 3 ol o7I€ 3@ BUayD
9°S1 110 e 0 6/L e I8 30 BURYD
[44 S S 4 0l 1o[® 30 ueyD
(g7 jo In0) (£ o 3Ino pa.0ods)
aJ03s qselg | (€30 3no pauods) | (|1 jo Ino pa.ods)
Iesol | (9 Jo 3no pauods ‘seiq uod9|as) Suipunojuod — LJIpifeA [eAIdIU| - £31p1jeA [euaayu] | A3IpijeA [eudalxy SunJaoday Apmyg

selq Jo sl pue Ajenb Apnas jo Auewwng g ajqep

Clinical Interventions in Aging 2019:14

submit your manuscript

834

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Lim et al

immediate recall. The results for working memory were
positive for two out of the three studies that used the DSF

evaluation tool,%?°

while Sungkarat et al did not report a
significant difference compared to their control group
(education).?® The studies that found positive results for
the DSF reported a significant difference with their control
group which, in one case, was a passive control group and
the other was an active control group (crafts activities).-
2026 Qungkarat et al* also used the TMT-B to evaluate
executive function and achieved a significant improvement
against its control group.

The studies’ results were analyzed according to the
frequency and duration of the Tai Chi intervention. The
three studies offering Tai Chi sessions three times/week
showed an improvement in working memory and execu-
tive function in at least one of the tests used.”***® For
these studies, the duration of Tai Chi sessions was 30, 50,
and 60 mins, 3 times/week for 1 year, 15 weeks, and 12

weeks, respectively.> 2>

Verbal learning and memory
Of the five studies that measured verbal learning and

5,19,20,25,26

memory, results suggested that Tai Chi interven-

tions may improve performance. Three studies noted

5,20,25 while

improvement for these cognitive functions,
two studies reported no effect.'®? Verbal learning and
memory were evaluated by the following tests: the
Hopkins Verbal Learning Test — Revised (HVLT-R),"
based on the recall ofl2 words 20-25 mins after being
learned,?® the 15-Word 30-Min Delayed Recall,*® based on
the recall of 15 words learned after 30 mins, 10-Min
Delayed Recall,” based on the reminder of words learned
after 10 mins (number of words not mentioned in the
article), the Riverhead Behavioral Memory Test
(RBMT),?° which evaluates different tasks simulating
situations of everyday life, and the Logical Memory —
Delayed Recall, which asks the participant to recount
two stories as precisely as possible 30 mins after hearing
them.?’

Sungkarat et al*> demonstrated a significant improve-
ment in verbal learning and memory skills, as compared to
the control group (education). This result was supported
by the findings of Kasai et al who reported a significant
improvement in the same cognitive functions after six
months of intervention compared to a passive control
group.?’ After one year, Lam et al observed an improve-
ment in memory in both the intervention group and control

group, who practiced adapted physical exercise, but no
significant difference between the two.’

Self-perception of memory

The effects of Tai Chi on self-perception of memory were
reported by Chan et al and Kasai et al.,>*?! with both
studies indicating improvements. During their eight-week
intervention, Chan et al used the Memory Inventory for
Chinese Questionnaire (MIC),>' a 27-item evaluation
administered in a semi-structured interview, observing
improvements but no significant differences between the
intervention and control groups.”” The investigation car-
ried out by Kasai et al lasted 24 weeks and used the
Subjective Memory Complaints Scale (SMC),?” an assess-
ment derived from the Cambridge Examination for Mental
Disorders of the Elderly (CAMDEX) and composed of ten
questions.’® Their results suggested a significant decrease
in complaints of memory loss in the control group com-
pared to the passive control group. The Kasai et al inter-
vention duration was three times longer (twice per week
for six months) than that of Chan et al (twice per week for

two months).?*?!

Attention and concentration

Chang et al and Kasai et al assessed attention and con-
centration using different tools.'>** Chang et al used the
Stroop Color and Word,' a neuropsychological assess-
ment to determine cognitive-interference abilities,>' while
Kasai et al employed the DSB.?® The results of the studies,
both of fair methodological quality, showed no effect with

the practice of Tai Chi on attention and concentration.'**°

Semantic memory

Two studies evaluated the effect of Tai Chi on semantic
memory with the Categorical Verbal Fluency Test.’° This
evaluation consists in saying as many words as possible in
one minute according to given categories (animals, fruits,
vegetables).”® Cheng et al,?® whose study was of excellent
methodological quality, did not note any improvement in
semantic memory after 12 weeks. Lam et al,” a study of
good methodological quality, noted that there was a slight
improvement in semantic memory in the Tai Chi group as
compared to that of participants in the adapted exercise
control group after one year.

Visuospatial skills
Sungkarat et al was the only study to have evaluated
visuospatial skills.?® This study, deemed to be of excellent
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methodological quality, used the Block Design tool, an
evaluation consisting of placing blocks to reproduce a
presented model and the quantity of blocks can increase
from four to nine. They noted that after 15 weeks, visuos-
patial skills were significantly better for the intervention
group compared to the control group.?

Adverse effects
Of the nine studies, only four studies reported considering
possible adverse effects; however, no adverse effects

related to Tai Chi practice were noted.?'-**2°-2¢

Discussion

This systematic review was conducted to gain an apprecia-
tion of the evidence surrounding non-pharmacological Tai
Chi interventions. The studies included in this review
suggest positive impacts on global cognitive functions,
visuospatial skills, semantic memory, verbal learning/
memory, and self-perception of memory. The effects of
Tai Chi on overall cognition for people with mild cogni-
tive impairment are comparable to those control groups
which engaged in exercise.’*>> The studies reviewed here
affirm the potential of Tai Chi to improve short-term
cognitive function in the early stages of dementia in the
elderly.®® These results are also consistent with the sys-
tematic review of Wayne et al'' who concluded that there
was a slight clinically significant improvement in overall
cognitive function.

Contradictory results were noted across some of the
studies. The differing conclusion for the positive impact of
Tai Chi on semantic memory and self-perception of mem-
ory may be explained by differences in the duration of
intervention.>**2!-2® It is possible that improvement in
memory or perceived improvement is noted when inter-
ventions are lengthier in duration (eg, six months or more).
The mixed results regarding the effect of Tai Chi on
executive function could be explained, among other
things, by the multiple and complex nature of skills that
this cognitive domain represents.>* The effect of Tai Chi
appears to be most beneficial for the sub-functions of
mental flexibility and immediate recall. This is consistent
with the praxis of Tai Chi, which involves the recalling
and planning of movements.

Tai Chi may be an effective behavioral-focused treat-
ment to consider for therapeutic intervention in clinical
practice, such as in day hospitals, day centers, or commu-
nity centers. Conceptually, this makes sense given that Tai
Chi incorporates cognitive and physical abilities. Taken

together, the results of the studies reviewed suggest an
intervention lasting at least three months with a frequency
of three times per week between 30 and 60 mins per
session could have a positive impact on some cognitive
functions. After three months of a Tai Chi intervention,
even if interrupted, benefits may be maintained for up to
six to nine months post-intervention.’® An intervention
lasting six months to one year may lead to further
improvements in other cognitive functions. Practitioners
may find it effective to compose intervention groups of
people with cognitive difficulties, exclusively, as opposed
to mixed groups. A relatively homogeneous group may
allow for more tailored instruction aimed at the partici-
pants’ cognitive abilities. Consistently or partially practi-
cing Tai Chi in a group setting can further contribute to

5,19,25

slowing cognitive decline, while potentially reducing

the risk of falling by improving overall physical condition

(eg, balance),*>?*

promoting mental well-being, better
quality of sleep,”! and general improvements to quality
of life.>? Consequently, locating a Tai Chi intervention in a
health or community center setting may ensure regular
practice by the client and provide the added benefit of
participating in a group activity. One further area of con-
sideration when developing a Tai Chi intervention is the
type of Tai Chi used. At present, to the best of our knowl-
edge, there is not a single study that attends to the efficacy
of one type of Tai Chi over another with respect to
improving or maintaining cognitive functions. It is possi-
ble, however, that certain types of Tai Chi may be easier
for older adults with cognitive impairments to perform.

There are limitations to this systematic review. First, it
is not a meta-analysis as there few studies reported on this
topic. Another limitation is the wide variety of cognitive
functions evaluated in the articles. In order to provide brief
and clear results, this study regrouped certain cognitive
functions despite there being differences between them.
Finally, the studies reviewed were limited to cognition
and to gain a more comprehensive view of the potential
benefits of Tai Chi it would be advantageous to include
measures that capture maintenance of ability to perform
activities of daily living and mobility.

Conclusion

With an aging population that is increasing, maintaining
functional autonomy of seniors will become a prominent
issue. Therefore, it is important to introduce alternative
activities such as Tai Chi to this population to stimulate
physical, cognitive, and social skills while respecting
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possible physical and cognitive limitations. Tai Chi is a
safe activity for the elderly, free of adverse effects, and can
be practiced alongside pharmacological interventions. The
studies reviewed here support the potential of Tai Chi to
improve short-term cognitive function in the elderly at the
onset of dementia. The practice of Tai Chi promotes the
preservation of cognitive abilities including global cogni-
tive functions, semantic memory, verbal learning/memory,
self-perception of memory, and visuospatial skills in the
elderly.
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