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ABSTRACT

The main aim of the study is to determine the #ffsmess of cognitive rehabilitation on the workimgemory
recovery in people with mild cognitive impairmehte design of the study is a semi-experimentalwyihepre-test
and post-test design of control and experimentalugs. The statistical community of the study igeatéd to
people with mild cognitive impairment which hasrbegaluated with early physician diagnosis and psyagist
assessment with MMSE test and Vexler memory. gt fire subjects were evaluated with computer soév-
Backl and N-back2 to evaluate their working memBased on this process people with this disordeevséted
and divided randomly in two groups of experimerdaad control (each group includes 15 ones). Thee, th
experimental group received 12 sessions’ intereasti two hours in 12 weeks. To study these intéoren) the
whole subjects were retested with N-Backl and N«Bacograms after ending 12 sessions. In ordemalgsis the
data, MANCOVA covariance analysis statistical t@as applied; the results representing the increasesn of
experimental working memory scores in compare tatrob group; hence, it can be concluded that the
rehabilitation of cognitive issues can lead to tteezovery of working memory function. (F=12.12; syél).
(F=11.91,; sig>0.01). The cognitive rehabilitatiora$ an impact on the recovery of people with milgnitive
impairment.
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INTRODUCTION

The mild cognitive impairment is also called thelyydemand or the broken down of memory impairmeerd when
these become severe in terms of education andgagpl there can be a significant intervention niradelation to
daily life and the related activities. In fact,ghdisorder is a temporary period between cogndefeciencies in old-
aged people and problems from Alzheimer. This kifidlisorder affects on the language, attention,udédn,
judgment, reading and writing; anyway, the mild mitige impairment is the most common disorder ia pnoblems
of the memory [11]. The prevalence of the disoridealong with increasing people age; its prevalescasually
between 70-79 year old 10% and 80-89 year old aBé&t. One group prone to the risk is those ones who
experienced the disorder before. This illness stdpetween healthy old age and early symptoms ofbtaé
collapse; people with this kind of disorder saytttieey have got mind and memory problems and newgerin
memory tests; however, they act in a normal waguala half of people with this disorder have a natnitive
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impediment would have diagnosed with Alzheimer dése3-5 year after the disorder [1]. The cognitu#apse
determined in patients with Alzheimer is obviougdoe the beginning of the disease. The studiesshatied pre-
clinical period have determined the early emergexidbe disease in connotative memory; (for exampleood of
cognitive impairment as mild range). The disordezannotative memory can take place through a &egiocesses
deficiencies such as motivated learning, recaléisgect of prescription memory, recalling memorydwaluating
two various events. According to the early obséovest, it is indicated that before starting the Adirher the
cognitive changes such as semantic knowledge alap calling the related demands and tasks amlgle
apparent. And the deficiency of executive perforogarat assignments requiring to manipulation of mind
information are also clear with special symbolshsas working memory. The pattern and progressiozoghitive
nerve is suitably granted with the distribution angband of Alzheimer pathological issues and theycansidered
as the cognitive indicators of early illness appaae [15]. The short memory is recognized as testent part of
recording data in the brain sending the data tg lmemory; the studies of short memory in 1970s eeased out
by two researcher leading to the development oftashemory concept [8]. The working memory is a grhigh
level cognition reactions and called for the makapng active highly information in the brain. Théystem is
responsible for saving temporary information to ritige system; in addition, along with this kind system, it
manipulates the data easily. The human model okiwgmMmemory is including two main parts; one is fystem of
controlling executive actions by the name of cdrasecutive system and considered as a decisioringalystem
processing the whole material and data planningr@cess the information as well; the central exgeutystem is
being supported by two sub memory parts naming ddased axis and sheet-based space and visual wgch
second working memory can be consisted having respitity of saving and processing the verbal and-merbal
short term materials [2]. The information can ebgough two gates into working memory: sensory lamdj term
memory. During recalling an event, the saved daliaback to the working memory again to represdrd tormer
information. People with disorder in working memamg only able to do their part of daily functiomkich do not
include the cognitive needs vastly. As a resuttyttio not have ability of doing multi assignmersik&®[9]. The term
cognitive rehabilitation is including the vast thpeutic methods being achieved by different refitabite experts.
Many these experts apply cognitive methods to regovheir patients. Carf (1999) has given a deafinitof
cognitive rehabilitation including the whole givewtivities focused on the performance which thaigets are
being done in relation to boost the cognition maddas and compensate the neural systems. In tlgisitoce
rehabilitation, we are confronting with two mairpapaches: compensatory and therapeutic approdtiseésuld be
noted that the separation of these both approauhes take place practically and their overlappsgnevitable in
therapeutically issues. In this approach the m&imia to make some changes environmentally and venamy
personal restrictions. These three targets of gyeracall ergonomically cognition concepts basedporcessing
data leading to reduce working memory challengesels[18]. The approach of cognitive therapy isteuggle to
return the cognition capacities by practices anémtarget-based stimulants to make better persmtibns [18]. A
care giver registers the obtained data throughs#ssions including correct responses and speedhiéving
assignments. When overcoming on a task, the ceee iicreases the degree of the task [16]. The mesdes of the
cognition issues are stepping evolutionary at ezdlylthood.

Although the collapse of the brain is evolved iarthbut the brain can make it up by nurturing theralenerves. In
addition, some of these weaknesses can come frenathk of special skills instead of old aging bpjolf the
growth flexibility can be happened at old age, ititerventions should be reduced [4]. Many researdaeried out
about the stroke, brain traumatic event and patienth Demanse showed positive results from achggvthese
techniques [1]. According to the reduction happebedause of the disorder in working memory, thenoigation
of the cognition functions can increase daily I§sues and a new based affairs in relation to sehizem can be
effective approach in this regard. So, the mainppse of the present study is to review the effect@®ss of
cognitive rehabilitation on the working memory aftignts with mild cognitive impairment.

MATERIALS AND METHODS

The related research is an experimental type withitgst and post-test with control group. In theugr of
experimental design receiving memory rehabilitaiimtervention is being compared with control groopghe wait
list.

Subjects:
The present research community is subjected tavtitde referred people to brain and neural clinic2012. About
40 one were selected based on available sampldsmdy in two groups of experimental and controleTdase of
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selection was referred to the diagnosis of mildnitdge impairment through neurologist and clinieshluation by a
psychologist based on MMSE score lower than 25V@edhsler memory test. The variable of control groughis
study, is subjected to having 55 year old higheleast below Diploma, and not having neurologipalychological
and psychiatric disorders and any movement-serdysfunctions according to the mood of a nurse aedical
profile. Both groups were evaluated cognitiondirst. The experimental group were evaluated 12ises weekly
two times a week about 1.30hr a day. Finally, bgitbups were evaluated efficiently. After endingthp whole
interventions, the related results were assessddangova statistical test (15 ones in experimeatal 15 ones at
control groups).

Research tools:

The questionnaire of mental summary evaluation MMSE

This is a full application sifting test which mablg Folstein et al in 1975; the aim of making thel s to diagnosis
the patients bed into hospital but its main usagribjected to evaluate patients cognitive abslitithese tests were
called sifting tools. The summary evaluation ofi@ats is the most common way of sifting in the wlonlas been
translated into many languages. This questionraistuates the functions of orientation, languagiesndon and
concentration, calculation, recalling, constructaord perception. The maximum score of the tesDiswd score
below 25 representing the probable destructioroghition and score 20 below is subjected to a redastruction
in this regard. In a cross-sectional study, theraany evaluation of old patients at Tehran megdwity been carried
out; the results indicated that the reliabilitytbé test was satisfactory (=0.78) and in cut p@ihsensitivity was
90% particularly obtained at 84 % of the patieits score correlation along with age and educageallwas 0.05
significant.

Wechsler Memory Scale (WMS):

The related scale is the most common test for sdatemory. This scale is the born of 10 years fesqu
experiments to develop the speed, simplicity, adtiral based issues of the test. This test leDdwid Wechsler
in 1945 at Blue year Hospital of New York City. Thedated scale has two A and B forms and each foohuding
seven items and different topics of personal anldipunformation, orientation, mental control, logi memory,
number iteration, visual memory and recall learnifige scale has been normed by MR. Serami in hrd993.

In Serami’s study, a sample of 1007 ones rangiognf20-64 in 9 age groups were established andextuth this
study the validity of the test was obtained by ®axch alpha 85% and the reliability in internal askition and
factorial analysis and connotative results wereeptable, too. The obtained results show the festafeéhe scale
coincident with other carried out researches.

Task of N-Back:

This test is applied for evaluating the working noeyn It is related strongly with the executive aas in terms of
task of measuring cognitive function including thieole manipulating information, too. This test isstly relied on
the cultural issues. In the test the number ofowiaiy stimulant is serially subjected to 300 mdé®londs on the
monitor. And the subject should press the key wdes a similar stimulant; but if he or she did olaserve the
same stimuli pressing key 2; the time distance rgiire each picture is 2s. N-Back is a well-knownt tas
photography and electrophysiological studies whschchieved on working memory. In the test a Seitems is
given to the subject such as letters, words andsigror pictures...

And then he is asked to decide about each of tie®s whether these items are related to the feswnfrthe item in
n step or no? Today, researchers prefer to ap@adk test at their studies because this methodessoring the
actual process of maintaining and controlling thfeimation. (Chen et al 2008). The method of givéagh item is
related to and suitable with given target-basechugii recorded in the memory. However, when N insesathe
maintenance and control of data will change seroalfyi The step of 1-back refers just to maintajnime stimulus
by a person. In addition to this, when a stimukdaces for a new one, updating is a necessaryrrtiee memory;
hence, in task —back the subject should keep astégirthe only one stimulus in working memory. Tesign of n-
back task is that people have to respond to thdem$timulants. Therefore, this task requires anatpdrequent
control at working memory. In this test a one hwadcollection of linear pictures has been used.
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RESULTS

Table 1. Descriptive indices of both variables befe and after test

Group Tool Step Variable M Dev
Post-test Correqtanswe 15.2 7.57_0
Total time 243.76¢ | 161.45
N-Backl - >
Experiment Pre-test Correc_:t answe¢ | 21.857 4.31:
Total time 250.143 190.93y
N-Back? Post-test Corre<_:t answer 8.138 3.719
Pre-test Total time 350.626 202.243
Post-test Correqtanswe 15.464 8.659
N-Backl Total time 269.91! | 153.98:
Pre-test Correc_:t answe¢ | 17.53¢ 7.18¢
Control Total time 315.420, 290.98Y
Post-test Correqtanswe 6.4 4.339
N-Back2 Total time 345.801] 184.001
Pre-test Correc_:t answe 8.666 4.029
Total time 264.97¢ | 64.58!

In order to study the effectiveness of rehabilitaton working memory, the related variables werasnesd based
on both N-Backl and N-Back2 before and after tts¢ which have been shown in table 1. As shown tkarm
variables have been some extent increased; of eaigsificance or insignificance of the differendess been
specified in continue.

Table 2. Results of box for the variables covariarematrix in different groups

M box F Df Df Sig |
50.329| 4.215] 10 3442.467 0.0001

The covariance analysis was used to respond thetlgpis. Pre-test scores of both groups were reliethe real
time as well as post-test time; based on thisedgfices of both groups were evaluated after pteAedirst, the
pre-assumption of covariance matrix with M box wstsdies (Table 2). Results represent that the lack
establishment of this presumption is into the dgia0.01); so, in multi variable tests the resuéigorted one of
these conservative tests.

Table 3. Results of Levene's test for the equalityf variances in both groups

Tool Variable F Df| Df Sig
Correctanswe | 0.21¢ | 1 | 27 | 0.64«
NBACKL Total time 1944 | 1 | 27 | 0.16¢
Correct answer| 4.442 1 27  0.044
NBACK2 Total time 1.333] 1| 27 0.258

Louin presumption based on group variances equaityonfirmed at the community. The confirmationtbé

variances presumption in the community meaning thatdistribution of the working memory scores arpial

together in both experimental and control groupchihias been given in table 3. In this analysis;tesé scores
have been considered under control group. Thahéseffect of pre-test scores has been copied fremworking

memory and then, they will be compared based onettevariance which can accept the equality ofaraes in
pre-test of variables among groups (p>0.01).

Table 4. Results of multi variable tests to comparboth groups in linear combination of scores at pregest variables

Factor Effect Value| F Hypothesis Of  Err Df Sig Segtn otai
Pillai's Trace 0.484| 4.704 4 20 0.007 0.484

Group Wilks" Lambda 0.515| 4.704 4 20 0.097 0.484
Hotelling’s Trace 0.9400 4.704 4 20 0.007 0.484
Roy's Largest Root  0.940 4.704 4 20 0.007 0.484

According to the results of M box test, the residilinulti variance analysis of Pillai’'s Trace is tslile for any report
in this case. Based on the significance of Pill@race, it can be stated that both variables iedircombination of
significant dependent agent indicate that bottheft are significant. According to table 4, it candoncluded that,
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the group difference is significant in each varebkparately (p>0.01). So, it can be said that aff®moving the
effect of scores in pre-test at linear combinatias differences between both groups. Moreover,cbaesePartial
Eta Squared, it can be stated that about 48% eE&thkanges can come from the scores linear condninatt pre-
test scores relating to experimental practice.

Table 5. the single-variance analysis to compareoth people in each variable.

Source Tool Variable Total D Mean F Sig Square
NBACK1 Correc_t answer| 146.630 1 146.63? 12.125 0.p02 0.845
Group Total time 9883.776 1 9883.776 0.228 0.637 0.0098
NBACK2 Correc_:t answe 165.607 ] 165.60Y 11.§ 14 0.002 0.341
Total time 42903.643 1| 42903.643 3.740 0.064 0.140
Correct answe 278.122] 2B 12.092p
Error NBACKL Total time 99445750 23 43237.282
NBACK2 | Correct answel| 319.704 23 13.90(
Total time 261713.29 23 11376.839

The results of table 5 indicate that after removimg effect of post-test, both variables of pre-seores had only
significant difference in response variable forhd-Backl and N-Back2 (p<0.01). Based on the HaHta
Squared given in the last column of the tableait be said that in response variable about 34%eftavariance
has originated which is related to experimentaloact Because we want to just work with both grqupsre is no
need to follow-up test and a simple comparisonaéihced means at both group were specified basedbtm 5.
These means were given in table 6; based on taltledn be stated that in response variable bobtlhigs were
significant so that the mean experimental grougigber than control group (p<0.05).

Table 6. The balanced means of both groups in scaref pre-test variables at both methods

TOOL VARIABLE Group M Dev Err Cl 95%
Correct answer Experimente | 22.01¢ 0.94: 20.067 | 23.96¢
N-Back 1 Contrq 17.38¢ 0.91( 15.507 | 19.26¢
Total time Experimental| 264.256 56.39 147.598 380.914
Control 302.247] 54.428 189.654 414.841
Correct answer Experimental| 14.302 1.011 12.21D 16.393
N-Back 2 Contrql 9.384 0.975 7.365 11.408
Total time Experimente | 329.64: | 28.92¢ | 269.79¢ | 389.48!
Contro 250.48¢ | 27.92: | 192.72( | 308.24¢

DISCUSSION AND CONCLUSION

The percent of changes and the size of measuredt éff working memory represent that there is asmerable
difference between groups acceptably. Thereforeait be pretended that the cognitive rehabilitatias been
effective in the recovery of working memory. Thisding is similar with other researches of otheurttnies. This
also has considerable results in the function dfg#ople potentially by the intervention of MCI. éleognitive
intervention may be effective for people with M®BEcause these people can keep new navigator mdibotdeir
abilities; when the related intervention is desijeéfectively, it will reduce the worse effectstbe MCI and their
handicapped issues. Hence, these interventionggmsgcan lead to better life quality, too [3]. Tiesults of the
research represent that these interventions carbaleffective in recovering working memory of pleowith mild
cognitive impairment. This conclusion shows that tlognitive rehabilitation may be effective in pkowith MCI
and their beginning disability; in recent years,nmatudies have been evaluated the effectivenesogrdition
practice in MCI; these studies show that thesetipes can be objectively effective in cognition espnces [3].
This conclusion is not coincident with the researclof Beulaville, 2007, Cipriani 2006, Rozinni 200alassi
2007, Gunter 2003; also, it is not coincident wither few researches such as Clare 2005, Brooks, E9®l Rap
2002. The present study in Iran has been firstlyi@d out as introduction and it is better studg gxperimental
designs in various age groups. In the other haachdse of applying computer in this study, it igdyecarry out the
study on the illiterate people; hence, based offitigéings, the necessity of cognitive rehabilitatizas been strongly

dominant on the related people due to the possilmfitransferring from Demance to Alzheimer be@umnducted by
experts in this regard.
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