lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

o
i
a

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
NN NN NN AN NS NN TAE

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

o
i
a

FREPTES JEIPPILIN ooy
“ '

” s
it
L
C,
"“"M‘

af

i i}

L 4

L

il
d 19

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
NN NN NN AN NS NN TAE

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




SNV

i il it el At
@ ASUNET
FREPTES JEIPPILIN ooy

Sl (el lin) b
ok 551y (oo ST Gusigad
i

Wlaeetig bl gul i gl DALY ol ot il ot
i Gl 599 i) i Gl @ il O3 (o

-----

llllllllll
llllllllllll

ettty | i ) G| A
@ ASUNET

Ol e
shiid] ol daoad) g@l 58 0ad Basi

/——m. 4 n

=X

dDW‘DW‘DW—-‘DW—-‘Dﬂ-m—-‘ﬂW—-‘DW—-‘DW—-‘DW—-‘DW—-‘DW—-‘DW‘DW‘DW‘DW‘DW‘DW‘DW‘OH

AN AN AN N N AN NNt




Simple Reaction Time;Validity And Reliability
In Detection of Cognitive Dysfunction

Thesis

Submitted for partial Fulfillment of Master Degree in Geriatrics
and Gerontology

Presented by

Nesma Ali Salah Eldin Ebrahim
M.B., B. Ch.

Supervised by
Prof. Dr. Tomader Taha Abd ELRahman

Professor of Geriatrics and Gerontology
Faculty of Medicine, Ain Shams University

Dr. Maram Maher Monier
Lecturer of Geriatrics and Gerontology
Faculty of Medicine, Ain Shams University

Dr. Maha Magdy Mahmoud Wahdan

Lecturer of epidemiology community, environmental, and
occupational medicine
Faculty of Medicine, Ain Shames University

2021



2|Page



Acknowledgment

First and foremost, | feel always indebted to ALLAH, the Most Kind and
Most Merciful.
I'd like to express my respectful thanks and profound gratitude to
Prof. Dr Tomader Taha Abd ELRahman, Professor of

Geriatrics and Gerontology - Faculty of Medicine- Ain Shams University
for her keen guidance, kind supervision, valuable advice and continuous

encouragement, which made possible the completion of this work.

| am also delighted to express my deepest gratitude and thanks to
Dr. Maram Maher Monier, Lecturer of Geriatrics and Gerontology,

Faculty of Medicine, Ain Shams University, for her kind care, continuous
supervision, valuable instructions, constant help and great assistance

throughout this work.

| am deeply thankful to Dr. Maha Magdy Mahmoud
Wahdan , Lecturer of Community, Faculty of Medicine, Ain Shams
University, for his great help, active participation and guidance.

I would like to express my hearty thanks to all my family for their

support till this work was completed.

Last but not least my sincere thanks and appreciation to all

patients participated in this study.

Nesma Ali Salah Eldin Ebrahim

3|Page



List of Contents

Title Page No.
LiISE OF TADIES ... 8
LiSt Of ADDIEVIATIONS ........viiiiiiiiieie e 10
INTRODUCTION ....ciiiiiiiiiei i ee et ettt s e e e e e e e e ettt s e e e e e eesastta e e aeesessssaanaaeeeeeeesssnes 13
ATM OF THE STUDY .ooiiiiiiiiiiiiiiieee ettt ettt e e e e e e et e e eeeeeeasasssssassssessesessees 18
REVIEW OF LITERATURE
Cognitive FUNCLIoN aNd agiNg .......covviiiiiiieiie e 20
Cognition in relation t0 ADL......ccceiveieiinnnrnennn 21
Mild Cognitive Impairment........cccocoveeeievnenrnniiens 22
Prevalence of MCl.......ccccoveiuiiiiniiiinineniiininnns 23
Risk factors of MCl.......ccccoeveieinininenennnnnnnnnnn 23
Impact of mild cognitive impairment.................. 24
TREATMENT....ciciiiiiiiiiiiiiiiiiiiieniniiieenannen. 25
Dementia.......ccoevieiiiiiiiiiiiiiiiiiiiiiiiiinee, 30
Prevalence of Dementia..........ccocvuveienvnrnnnnnnnn. 30
Risk factors of Dementia.......cceeeveieeiieriniennnnn 32
Dementia Diagnosis........ccocveeviieiiiieciienninnnn 39
The impact of dementia..........ccceeeveeieenineennnnnn. 42
Reaction time prolongation as screening of Dementia...44
Common Screening Tools of Dementia.............. 47
Reaction Time........c.ccovveiieiiiiiiiiiiiiiiiiiininnnn 53
Factors affecting Reaction Time...................... 58
SUBJECTS AND METHODS ....cooiiiiiiieieeeeeeeeeeeeeeeee 63
L] T I 67
D] EST 0111 [ ] 84
CONCLUSION ..ot 95

4|Page



RECOMMENDATIONS. ...cciiiiiiiittteetete e s s s sittttrereeee e s s s ssttaeereeeeesssnnssanaereeeeesnnnnnnns
SUMMARY L. iitttiiiiie e s sttt e e e s s st e e e e e e s s st e e e e e e e e s s naba e e e eeeeeeannararrreeeeeen 98
REFERENCES ... ..o ctttiiiiie e st s ettt e e e e e s et a e e e e e e e s ettt e e e e e e e s sanaaaaraeaeeeeaannnnens 102
ARABIC SUMMARY .1iiiiiieei i ittt e et e e e st sstttr e e ae e e s s sastasareaaeessaasaatasseaeeesssnnssnnnsees

List of Abbreviations

Abb. Full term

5|Page



ACER.....cciviiiiiiiniiiniennnns Addenbrookes Cognitive Assessment

AChE-L..cccceiiiiniiniiiniinnnnnns Acteyl Cholinesterase inhibitors
- N ) T Alzheimer Dementia

ADL....ccvvviiiiiiiniinrnnnnnnActivity of Daily Living.

AMTS. ottt Abbreviated Mental Test Score
APOE-E4....cccvvvvieiiniinnnnnnn Apo Lipoprotein E4.
CAMCOG.....ccceeeiiniinnennnnns Cambridge Cognitive Examination
CAMDEX.....ccccctviniiinnninnnns Cambridge Mental Disorders of the
Elderly Review

CDT..covviniiniiniieiieiiinnnnnnnn. clock-drawing test
CVAT..ccviiiiiiiiiiiiiiiinnne, Continuous Visual Attention test

D) & I Nt Docosahexaenoic acid

| ) J ] 5 Dementia with Lewy Bodies
EPA...ciiiiiiiiiiiiiiiiiienene Eicosapentaenoic acid
GDS.riiiiiiiiiiiiiiiiiiiee Geriatric depression scale
GPCOG....ccvviiiiiniiinniinnnns General Practitioner Evaluation of
Cognition

HADS...iiiiiiiiiiiiiiiiniieinnnns Hospital Anxiety and Depression Scale.
HRQOL....cccvviiiniiiinnninnnn Health related quality of life
TADL...ciiiniiiiniieiiininnennnns Instrumental Activity of Daily Living .
MCl...coviiiiiiiiiiiiiiiiniinnnnnn Mild cognitive impairment.

MMSE.....cccccceenrrvvrnnnne.......Mini-Mental State test

MOCA....cciiiiiiiiiiiiiiiniannne. Montreal cognitive assessment

NSAIDS c.vvvviieiniiniinriecnennns Non-Steroidal Anti-Inflammatory Drugs
PHC............ccucvveeesueecueeneeee.. Primary health care .
QOL..ciiiiiniiiiiiniiiiinnieninnnn Quality of life
RCT...vviiiiiiiiiiiiiiiiinnnne Randomize control trial



R Seuuiiieeeeeenneeieeeeeeannennnnes Reaction times

RUDAS...cciiiiiiiiiiiiiiennnes Rowland Universal Dementia Assessment
Scale

SED-11Q...ciiviniiniiniininnnnnn Questionnaire on Symptoms of Early
Dementia-11

SRT..ciiiiiiiniieiiiniinnennn Simple Reaction Time
TBLuoiiieiiiiiiiiiiiiniiiniiinnen Traumatic brain injury
VaD..ooovoiiiiiiiiiiiiiiiiininnnnn vascular dementia

7|Page



List of Tables

Table No. Title Page No.

Table (1): Diagnosis of mild cognitive impairment (MCI) and mild
[0 1S 1 110 118 TP 24

Table (2): Laboratory Tests for Evaluation of Dementia .......31

Table (3): Sociodemographic characteristic in the sample...... 69

Table (4): Sociodemographic  characteristic in  relation to
AFOUDS. ...ttt sttt sb bbb e 70

Table (5): Associated comorbidities in the studied sample.... 71

Table (6): Comparison between groups in relation to associated
[o0]0010] o o [0 11 R LTy 72

Table (7): Distribution of different score in the studied sample ...........

Table (8): Comparison between different groups as regards different
SCOK S eeuuneeeereesesnsseseseesonsssessssnsssenns 73

Table (9): Distribution of ADL, IADL, and GDS in the studied
Y1001 ] [T 74

Table (10): . Comparison between groups as reqards ADL, IADL, and

Table (11): Area under the ROC curve of simple reaction timel/simple

8|Page

reaction time2/simple reaction time3 in normal group versus

diseased



file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487321
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487322
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487323
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487324
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487324
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487325
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487326
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487326
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487327
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487328
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487328
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487329
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487329
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487330
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487330
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487331
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487331
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487331
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487331

Table (12): validity and reliability of simple reaction timel/simple

reaction time2/simple reaction time3 in normal group

versus diseased Sroup.....c.eeeeeeeeeeeeeeecsensses 76

Table 13. Area under the ROC curve of simple reaction timel/simple

reaction time2/simple reaction time3 in MCI group versus

early dementia

Table (14):  Validity and reliability of simple reaction timel/simple

reaction time2/simple reaction time3 in MCI group versus

early dementia

Table (15): Area under the ROC curve of simple reaction

timel/simple reaction time2/simple reaction time3 in

normal group versus early dementia group.......... 78

Table (16): Validity and reliability of simple reaction timel/simple

reaction time2/simple reaction time3 in normal group

versus early dementia group..eeeeeeeeeeeee... 79

Table 17.  Area under the ROC curve of simple reaction timel /simple

reaction time2/ simple reaction time3 in normal group

VErsuS MCI 0rOUPD.eeseeseeeceesssenriens 80

Table 18. validity and reliability of simple reaction timel /simple

reaction time2/ simple reaction time3 in normal group

VErsuS MCI QroUD.eeeeeeeeeeeeeeseeeeeseesesnosss 81.

Table 19. correlation between different scores (simple reaction timel

[simple reaction time2/ simple reaction time3 and
CAMCOG) et ueteeeeeeeeneeseeanceacsancssnsssnnes 82

9|Page



List of figures

Figure No. Title Page No.
Figure (1): Figure (1): ROC curve of simple reaction
timel/simple reaction time2/simple reaction time3 in
normal group VErsus diseased
O QU e e eesoeoocsscensssessessssossssssssssssssssssssssssssss 75
Figure (2): Figure (2). ROC curve of simple reaction timel/simple
reaction time2/simple reaction time3 in MCI group
versus early dementia Sroup......eeeeeeeeeeeeeecenncens. 77
Figure (3): Figure (3). ROC curve of simple reaction timel/simple
reaction time2/simple reaction time3 in normal group
versus early dementia group..ee.eeeeeeeeeeeeneeeennnnne 79
Figure (4): Figure (4). ROC curve of simple reaction timel

10|Page

[simple reaction time2/ simple reaction time3 in

normal group versus MCI group.........cccoeeeevveeeeennn. 81



file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487321
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487322
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487322
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487322
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487323
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487323
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487323
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487324
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487324
file:///E:/ماستر/New%20folder/New%20folder/Nesma%20Ali.docx%23_Toc51487324

Abstract

Background: Dementia is very common, but it should also be noted that
with age, the prevalence rises steeply, more than mortality. The necessity to
screen increases proportionally as the annual incidence increases with age

Objective: To establish the validity and reliability of simple reaction time in
cognitive disorder detection.

Methods: A case control study including 90 elderly (30 with normal
cognition ,30 with MCI ,30 with early stage dementia ) at Ain Shams
University hospitals. Cognitive assessment was done using the Cambridge
Cognition Examination (CAMCOG) and the relationship between delayed
reaction time and Cognitive decline.

Results: Using the validated Cambridge Cognition Examination cut offs for
(normal cognition above 89, MCI between (78 and 89), early stage dementia
below 78. We found that better scoring in reaction time was associated with
better CAMCOG performance.

Conclusion: The results suggest that reaction time is robustly associated
with level of cognitive

function and that the former association between delaying of reaction time
with risk of cognitive impairment and dementia in old age.
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