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Cognitive Screening Tests

Mini Mental State Examination (MMSE) Montreal Cognitive Assessment (MoCA)

Subject ID
MONTREAL COGNITIVE ASSESSMENT (MOCA) - Singapore
Subject No. Owte Date e
s VISUOSPATI. EXECUTIVE
= s e [ VisuospATAL  EXECUTIVE comr | orowciok tenpesteiee |
Ortentation Dy of the wewk Todey cube (3 paints)
= @@
@
Your £ A
[ Ploce (Chokc / Hospial) @& A\
Eyym— ®
the Place
= A7 0 A
Foor ®
®
3-Obyect Ragistration [1 [1 [ [1 L1 1/
categories: Lemon, Key, Balloon Contour Numbers Hands
Attention snd Calculetion | cori 7 NAMING
(S consacutive subtraction of 7 from 100)
ot 3-Object Mecall
Language Name: Penctl, Watch
(Engish) “No s, ands, or buts”™
| IMandarin) “Forty-four Stone Lions™
CHDLBIDY | ot o bars ser” /3
MEMORY Read list of words, subj
3-5ge Commant: vords, subject must FACE SILK CHURCH | ROSE | RED
“Taks this plece of paper, fold it into halt, repeat them. Do 2 trials, even If 1 No
and put it on the table” Isttralis successful. Do arecall | 15t trial points|
P prs after 5 minutes. 2nd trial
(read M Bterate, instructed ¥ likerate) 1) ATTENTION Read list of digits (1 digit/sec).  Subject has to repeat them in the forward order [ 1218534
Subject has to repeat them in the backward order Lol 2 =2
‘Write (or say, i iiterate) & sentence
Read list of numbers. The subject must tap with his hand at each number 1. No points if 2 2 errors
Prads c‘::yﬁ—.- o e [ ] 62137811976216174511191796112 _N
Serial 7 subtraction starting at 100 [193 [186 [17 [172 [165
must Intersect 10 form & four sided fgure) 4015 comect subtractions: 3 pts, 20r 3 correct: 2 pta, 1 correct: 1 pt 0 correct: Opt | __/3
TOTAL Repeat : | only know that John will help me today.[ ]
. When dogs were in the room, the cat always hid under the bed. [ ] _/2
Fluency - Name as many animals as possible in one minute. [ ] (N2 11 words) N
LUSLE SR similarity between e.g. banana - orange = fruit [ 1 train-bicycle [ ] watch-ruler _ /2
DELAYED RECALL Hastorecallwords | FACE SILK CHURCH [ ROSE | RED [ Pointsfor /5
WITH NO CUE [] [] () [] [ ] | recatonly
Category cue
Multiple choice cue
A ORIENTATION ] Date [ 1Month [ 1 Year [ 1Day [ 1Place [ 1 Country
ntnd 29 Apt 20V ) © Z.Nasreddine MD Coed Recall
SV g o 2 Compo o _ g e
www.mocatest.org Face Partof the body Nose, Face, Hand
MMSE Enges 5:\\‘ ; Type of fabric D;'mu’v (omm‘ Silk
h (with Mandarin and Maiay language sublest) Vi Church  Typeof building Church, School, Hospital
9% Sublest)_Version 1_15 SEP 2020 MoCA_English_Version 1_15 SEP 2020 g ;x;g‘(f:h“;: Dafay fose. Tulp

(Folstein et al., 1975) (Nasreddine et al., 2005)



Cognitive Screening Tests

; . Administered verbally

Relies on hearing ability

i

Estate (Dover, Hollend)

Foor

Country

3-Object Ragutration
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(5 consecutive subtraction of 7 from 100)
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Neme: Pench, Watch
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Repeat:
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MoCA
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LUSGTYQIGT iriariy between e.g.banana -orange = fruit [ ] train—bicycle [ ] watch - uler /2
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Literature Review

Review:
Individuals with hearing impairment were

associated with lower cognitive scores for

MoCA and MMSE
(Dupuis et al., 2015; Jorgensen et al., 2016)

Study on local elderly population:
MoCA and MMSE performance in a group
of healthy elderly population with hearing

Impairment.
(Lim & Loo, 2018).
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Screening an elderly hearing impaired population for mild
cognitive impairment using Mini-Mental State Examination
(MMSE) and Montreal Cognitive Assessment (MoCA)
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Singapore and to determine if poor hearing acuity affects scoring on the cognitive screening tests of MMSE
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Singapore Methods:  One hundred fourteen elderly patients (Singapore residents) aged between 55 and
Correspondence 86 years were sampled. Participants completed a brief history questionnaire, pure tone audio-
Ms Magdalene Lim, National University of metry, and 2 cognitive screening tests—the MMSE and MoCA. Average hearing thresholds of
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Email: magdalene_lim@nuhs.edu.sg Results:  Hearing loss was significantly associated with poorer cognitive scores in Poisson

the better ear in the frequencies of 0.5, 1, 2, and 4 kHz were used for data analysis.

regression models adjusted for age. Mini-Mental State Examination scores were shown to
decrease by 2.8% (P =.029), and MoCA scores by 3.5% (P = .013) for every 10 dB of hearing loss.
Analysis of hearing-sensitive components of “Registration” and “Recall" in MMSE and MoCA
using chi-square tests showed significantly poorer performance in the hearing loss group as
compared to the normal hearing group. Phonetic analysis of target words with high error rates
shows that the poor performance was likely contributed by decreased hearing acuity, on top of
a possible true deficit in cognition in the hearing impaired.

Conclusions:  Hearing loss is associated with poorer cognitive scores on MMSE and MoCA,
and cognitive scoring is likely confounded by poor hearing ability. This highlights an important,
often overlooked aspect of sensory impairment during cognitive screening. Provisions should
be made when testing for cognition in the hearing-impaired population to avoid over-referral
and 1t misdi: of cognitive i i it
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1 | INTRODUCTION A commonly overlooked fact, however, is that detection and

diagnoses of cognitive impairment are frequently dependent upon

Hearing impairment and cognitive decline are both common conditions s . = < %
n " p boudi i il i i results from cognitive screening tests, which are administered verbally,
that it ing, t it te i idity in tl : e ”
at occur with aging, and are thought tohave high comorbicityin the -, s contain components that need to be heard. Administration

elderly. Heating loss (HL)Is estimated to/ affect approximately one- of such tests on individuals with undetected hearing problems might

third of older persons aged 65 and above," and several recent studies A G w W ol
lead to false representation of cognitive impairment, as cognitive

have suggested an association between poor hearing acuity and cogni- scores might be confounded by their inability to hear test items.

tive decline, including with conditions such as mild cognitive impair-

(MCI) and d 27 Currently, the more commonly used cognitive screening tests are the
ment (MCI) and dementia.*"

Mini-Mental State Examination (MMSE)® and the Montreal Cognitive

Assessment (MoCA).? Mini-Mental State Examination is considered
The authors confirm that there are no known conflicts of interest associated
with this publication and there has been no significant financial support for this
work that could have influenced its outcome. diagnosis of dementia,

as a standard cognitive assessment tool and is commonly used in the

1011 \while MoCA is widely used for detection

972 | Copyright © 2018 John Wiley & Sons, Ltd. wileyonlinelibrary.com/journal/gps Int J Geriatr Psychiatry. 201833:972-979.
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Objectives: To determine if there is an association between hearing loss and poorer cognitive
scores on Mini-Mental State Examination (MMSE) and Montreal Cognitive Assessment (MoCA)
and to determine if poor hearing acuity affects scoring on the cognitive screening tests of MMSE
and MoCA.

Methods:
86 years were sampled. Participants completed a brief history questionnaire, pure tone audio-

One hundred fourteen elderly patients (Singapore residents) aged between 55 and

metry, and 2 cognitive screening tests—the MMSE and MoCA. Average hearing thresholds of
the better ear in the frequencies of 0.5, 1, 2, and 4 kHz were used for data analysis.

Results: Hearing loss was significantly associated with poorer cognitive scores in Poisson
regression models adjusted for age. Mini-Mental State Examination scores were shown to
decrease by 2.8% (P =.029), and MoCA scores by 3.5% (P = .013) for every 10 dB of hearing loss.
Analysis of hearing-sensitive components of “Registration” and “Recall" in MMSE and MoCA
using chi-square tests showed significantly poorer performance in the hearing loss group as
compared to the normal hearing group. Phonetic analysis of target words with high error rates
shows that the poor performance was likely contributed by decreased hearing acuity, on top of

a possible true deficit in cognition in the hearing impaired.

Conclusions: | Hearing loss is associated with poorer cognitive scores on MMSE and MoCA,

and cognitive scoring is likely confounded by poor hearing ability.| This highlights an important,

often overlooked aspect of sensory impairment during cognitive screening. Provisions should
be made when testing for cognition in the hearing-impaired population to avoid over-referral
and subsequent misdiagnoses of cognitive impairment.



Hearing aid users performed
better on the MMSE, despite
having poorer hearing.
(Qian et al., 2016)

No significant change in MoCA
performance with and without
hearing augmentation
(Saunders et al., 2018)

Singapore ?

Experienced hearing aid users had
better MoCA performance
compared to non-hearing aid users
(Castiglione et al., 2016)

Significant improvement in MMSE
scores after 3 months of
hearing aids usage
(Acar et al., 2011)




Clinical Significance

1. Multilingual society
* Local versions of MMSE and MoCA (English, Mandarin and Malay)

2. Hearing screening and intervention not mandatory before cognitive
screening test.
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The effect of hearing aids usage
on cognitive screening performance (MMSE and MoCA)
In elderly with hearing impairment.

Does hearing aids usage better represent
the performance of healthy hearing-impaired elderly
during cognitive screening tests.
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Hypothesis

There is a significant improvement in MMSE and MoCA
cognitive screening test scores of elderly with hearing impairment
after hearing aid usage
compared to before hearing aid usage.
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Study Design and Procedure

Location: National University Hospital Singapore
Single-subject study (Each participant acts as his or her own control)

Baseline Visit 1 Baseline Visit 2 Post-Intervention
Hearing Aid Evaluation 2 weeks to Hearing Aid Fitting 1-13 1st Hearing Aid Follow Up
Pre-HA usage Pre-HA usage Post-HA usage

1 month months
Interview ; Cognitive screening i Cognitive screening

Medical history and
demographics

Cognitive screening tests

Xo Xo v

\ )
|

Two Baseline visits.
(To account for any procedural effect and act as control)




Test Materials

 Local versions of MMSE and MoCA cognitive screening test
(English and Mandarin)

« Scoring ranges from 0 (Worst performance) = 30 (Best Performance)
« Normal limits cut off value.

—MMSE > 25*

—MoCA > 22*

*Department of Psychological Medicine, of National University Hospital
*(Lim & Loo, 2018).



Inclusion Criteria

« 260 years old

* Moderate to severe sensorineural hearing loss
« Have not used hearing aids within the past 5 years and keen to purchase

» No diagnosis of cognitive impairment or dementia
« Can follow verbal instructions.

« Patient who speaks and legible in English or Mandarin.

Exclusion Criteria

» Unilateral hearing loss



Sample Size

Baseline Visit 1 Baseline Visit 2 Post-Intervention
Pre-HA usage 2 weeks to Pre-HA usage 1-13 Post-HA usage
Interview 1 month ,  Cognitive screening months > Cognitive screening

Medical history and
demographics

Cognitive screening
a

2Xo o \/ o

15 participants 10 participants 5 participants
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Results and Discussion

1. Changes in Overall Cognitive Scores

- 2. Registration and Recall Performance
. Hearing sensitive component
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Results and Discussion

1. Changes in Overall Cognitive Scores

~ 2. Registration and Recall Performance
. Hearing sensitive component




Analysis: Baseline Cognitive Scores

Baseline 1 Baseline 2
Pre-HA usage Pre-HA usage

2 weeks to .- _
Cognitive screening

Cognitive screening
1 month 1 —3 months

\ 4

\ 4

Post-Intervention
Post-HA usage

Cognitive screening



Analysis: Baseline Cognitive Scores

Non-parametric test was conducted to compare both baseline scores
(Wilcoxon Sign Rank Test — jamovi 1.6.16).

Summary of MMSE and MoCA tests scores at Baseline (n = 5)

Cognitive Screening Score (n =5) p (n=5)
Tests Baseline 1 Baseline 2 Baseline 1/ Baseline 2
MMSE
Mean 24.6 23.6 @
Median 24.0 24.0
SD 2.8 3.1
MoCA
Mean 20.4 21.2 @
Median 19.0“ 21.0
SD 2.0 3.4

p value £ 0.05 indicates significance

Both baseline scores were not
significantly different.

Scores obtained from both baseline
were averaged before comparing to
post-intervention scores



Analysis: Post Intervention Cognitive Scores

Baseline 1 Baseline 2
Pre-HA usage Pre-HA usage

Post-Intervention
Post-HA usage

2 weeks to . i
Cognitive screening
1 month 1 — 3 months

Averaged

Cognitive screening Cognitive screening

V|

\'70

\ 4




Analysis: Post Intervention Cognitive Scores

« Non- parametric test was conducted to compare both averaged baseline and post intervention scores

(Wilcoxon Sign Rank Test -jamovi 1.6.16).

Summary of MMSE and MoCA tests scores at Baseline and at post HA usage.

Cognitive Screening Tests

Score (n =5)

p(n=>5)

Baseline average

Post Intervention Baseline Average/ Post Intervention

MMSE
Mean
Median
SD

MoCA
Mean
Median
SD

24.1
23.0
2.8

20.8
21.5
2.4

27.0
3.0
24.6 0.058

24.0
2.1

* p value £0.05 indicates significance

Both MoCA and MMSE scores at post-HA usage did not show significant difference.

Limitation: Small sample size



Analysis: Post Intervention Cognitive Scores

Summary of MMSE and MoCA tests scores at Baseline and at post HA usage.

. . Score (n =5) p(n=5)
Cognitive Screening Tests - - - )
Baseline average Post Intervention Baseline Average/ Post Intervention
MMSE
Mean 24.1 25.8 0.269
Median 23.0 27.0
SD 2.8 3.0
MoCA
Mean 20.8 24.6 _
Median 21.5 24.0
SD 2.4 2.1

* p value £0.05 indicates significance

1. Scores for MOCA managed to show a tendency towards significance (p = 0.058).



Analysis: Post Intervention Cognitive Scores

Summary of MMSE and MoCA tests scores at Baseline and at post HA usage.

. . Score (n =5) p(n=5)
Cognitive Screening Tests - - - -
Baseline average Post Intervention Baseline Average/ Post Intervention
MMSE
Mean 24.1 25.8 0.269
Median 23.0 > 27.0 >25
SD 2.8 3.0
MoCA
Mean 20.8 24.6 0.058
Median 21.5 > 24.0 >22
SD 2.4 2.1

* p value £0.05 indicates significance

1. Scores for MOCA managed to show a tendency towards significance (p = 0.058).

2. Through observing median scores for both test
A positive change observed from both tests at baseline and after HA usage.
« MMSE (> 25): Increased from 23.0 - 27.0
« MOCA (> 22) : Increased 21.5 - 24.0



Visual Representation
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Visual Representation
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Discussion

. > ;
Improvements in . Improvements in
More evident

MoCA performance MMSE performance

MoCA

Effect of hearing impairment on > MMSE }
(Dupuis et al., 2015). Greater than




Discussion

> Improvements in

Improvements in M ident
ore eviden MMSE performance

MoCA performance

Effect of hearing impairment on > MMSE

(Dupuis et al., 2015). MoCA Greater than [

For every 10dB HL of decrease in S decrease In

hearing impairment, MoCA scores MMSE scores
. St th

(Lim and Loo, 2018) (3.5%) ceperthan (2.8%)

«  MoCA were known to be more affected by hearing ability
» Obvious improvement in performance can be observed through MoCA after hearing aid usage.

Poorer MoCA performance at baseline may have been compensated with the use of hearing aids.
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Results and Discussion

1. Changes Iin Cognitive Scores
2. Registration and Recall

Hearmg sensitive component




Word Registration/ Memory

Required to hear and repeat the words
presented correctly.

MMSE -5 trials
MoCA — 2 trials

MoCA

Read list of words, subject must < FACE SILK CHURCH ROSE RED D
repeat them. Do 2 trials, even if o (— —=No
Tst trial is successful. Do arecall Isttria points
after 5 minutes. 2nd trial
ATTENTION Read list of digits (1 digit/sec).  Subject has to repeat them in the forward order [ 121854
Subject has to repeat themin the backward order [ 1742 _ /2
Read list of numbers. The subject must tap with his hand at each number 1. Ne points if = 2 errors 2 WO rd ReC a'l I (M M S E)/
[ 1 62137811976216174511191796112 _/ Delayed Recall (MoCA)
Serial 7 subtraction starting at 100 [ 193 [ 186 [ 179 [ 172 [ 165 /3
4 or 5 correct subtractions: 3 pts, 2 or 3 comect: 2 pts, 1correct: 11 pt O correct: O pt § -
ir remember and recall th
Repeat: | only know that John will help me today.[ 1] Requ ed to e e be a d eca t e
When dogs were in the room, the cat always hid under thebed. [ ] _/2 Correct Words
Fluency — Name as many animals as possible inone minute. [ ] (N2 11 words) _f'l
ABSTRACTION Similarity between e.g. banana - = atch - ruler /2
DELAYED RECALL Has to recall wﬁ FACE SILK CHURCH ROSE RED joints for /5
WITH NO CU! ] [ ] [ ] [ 1 UNCUED
\[\ )/ recall only
O t. | Category cue =
2 el Multiple choice cue
OR 0 [ ] Date [ ] Month [ ]Year [ ]Day [ ] Place [ 1Country | /6




MMSE Word Registration Performance Pre- and Post-HA Usage
(n=5)

|
MMSE (Baseline 5
] ] % 4
Registration and Recall 4
2
g
g 3
Performance
3] 2 2
Q0
€1
> 1
0
Lemon/ Key/ Balloon/ Lemon/ Key/ Balloon/
iR iR =SB i iR SR
Visit 1 (Pre-HA) Visit 2 (Pre-HA)
Test Words

mCorrect @EError ONo words registered

MMSE Word Recall Perfomance Pre and Post-HA Usage

(n=5)
5
%) 5 5
S 4
= 4 4
2
=3
g 3
S 2
@ 2
o
g1l
=1
Z
0
Lemon/ Key/ Balloon/ Lemon/ Key/ Balloon/
IR OBt S e 81 85X
Visit 1 (Pre HA) Visit 2 (Pre-HA)
Test Words

ECorrect BEError ONo words recalle



MMSE (Baseline)
Registration and Recall
Performance

« Poorest registration performance before hearing aids
usage - “KEY”and “g)igt/suo’shi”

Common Error — Substitution

Language | Test Word Word substitution error
English KEY TEA
Mandarin | fiigt/suo'shi’ (Key) | B25Z/gud shi (Fruits)

Number of Participants

Number of Participants
[EN [N w IN a1

o

MMSE Word Registration Performance Pre- and Post-HA Usage

Test Words
mCorrect @EError ONo words registered

MMSE Word Recall Perfomance Pre and Post-HA Usage

(n=5)
5 5
4 4
3
2
Lemon/ Key/ Balloon/ Lemon/ Key/ Balloon/ \/
PR gt SR B g K
Visit 1 (Pre HA) Visit 2 (Pre-HA)
Test Words

ECorrect BEError ONo words recalled



MMSE (Baseline)
Registration and Recall
Performance

« Poorest registration performance before hearing aids
usage - “KEY”and “$iizt/suo’shi”

Common Error — Substitution

Language | Test Word Word substitution error
English KEY TEA
Mandarin | fiigt/suo'shi’ (Key) | B25Z/gud shi (Fruits)

« Even with five trials of repetition in Registration section,
word error were still evident, and was found to surface at

the recall section

MMSE Word Registration Performance Pre- and Post-HA Usage

Number of Participants

LemoR/ Key/ Balloon/ Lemoly/ Key/ Balloon/

Test Words
mCorrect @EError ONo words registered

Number of Participants

0

Lemory Key/ [Balloon/ Lemory Key/ Balloon/
IR\ B J S i\ s ) 5%

Visit\L (Prff HA) Visit® (Pge-HA)
Test Words

ECorrect BEError ONo words recalle



MMSE Word Registration Performance Pre- and Post-HA Usage

= (n=5)
MMSE (Post-Intervention) g .
" . IS 4
Registration and Recall :
g 3
Performance o 1
OL / Key/ Balloon/ L / Key/ Balloon/ L / Key/ Balloon/
1. Error in Registration persist. BE MR TR BE SR SR BE ML TR
Visit 1 (Pre-HA) Visit 2 (Pre-HA) Visit 3 (Post-HA)
Test Words
mCorrect @EError ONo words registered " o

MMSE Word Recall Perfomance Pre and Post-HA Usage

(n=5)
5
%) 5 5 5 5
G 4
= 4 4 4
2
=3
g 3
u—
o2
@ 2
o)
g1l
=
P
0
Lemon/ Key/ Balloon/ Lemon/ Key/ Balloon/ Lemon/ Key/ Balloon/
iR gL SR IR iR SR IR iR SR
Visit 1 (Pre HA) Visit 2 (Pre-HA) Visit 3 (Post-HA)
Test Words .-/

ECorrect EError ONo words recalled « o



MMSE (Post-Intervention)
Registration and Recall
Performance

1. Error in Registration persist.

2. Cascading effect in Word Registration and Recall at baseline
diminished.

« All participants registered correctly within 5 trials
« All managed to recall the correct word.

3. Almost all participants managed to recall all words correctly

Number of Participants

Number of Participants

(&)

IN

w

N

[a=y

o

(&)

IN

w

N

-

0

MMSE Word Registration Performance Pre- and Post-HA Usage

5
2 2

Lemon/ Key/ Balloon/

(n=5)

2 2
4
3
1

Lemon/ Key/ Balloon/

Lemon/ Key/ Balloon/

iR iRt SR PR iRt SR iR iR SR

Visit 1 (Pre-HA) Visit 2 (Pre-HA) Visit 3 (Post-HA)
Test Words

mCorrect @EError ONo words registered " o

MMSE Word Recall Perfomance Pre and Post-

FA LUsage

5
4
3

Lemon/ Key/ Balloon/
PR gt SR

Visit 1 (Pre HA)

E Correct

(n=5)

5
4
2
Lemon/ Key/ Balloon/
R gt S

Visit 2 (Pre-HA)
Test Words

EError ONo words recalluj\

Lemon/\ Key/ Bgllloon/
RO/ %

Visit 3 (Post-HA)

o




MoCA Word Registration Second Attempt Performance
Pre- and Post-HA Usage (n = 5)

—
Q
~—

]
MoCA (Baseline :
T 4
| u o
Reglstratlon and Delayed Recall Sl :
3
g [ ] E < K E
Perform
errormance . : :
Q
E1
>
pd
0
€T 9 R @ g By R
s &4 TUEEH
T X £ & T T X £ O T
L3538 8¢& dLipegge
2 2 x
®) ©)
Visit 1 (Pre-HA) Visit 2 (Pre-HA)
Test Words
@ Correct @ Incorrect O No words registered
(b) MoCA Delayed Recall Performance Pre- and Post-HA Usage
(n=5)
5
) a4 14 (3 31 12 |12 |2] (3
c
T 4
o
S
33
o 3 3
S 2
9] 2 2 2 2
Qo
g1
2
0
8T o 2 8 8 N L8
g 3 ® B & g 3 ® & &
5838 Fgt3
Pzée¢« Pz éE¢
(@) (@)
Visit 1 (Pre-HA) Visit 2 (Pre-HA)
Test words

ECorrect @lIncorrect ONo words recalled



MoCA (Baseline)

Registration and Delayed Recall
Performance

 “Red” or “4I&8/hdng se”
» Poorest registration performance at baseline

* Recall component

—
[ N w IN Ul o

Number of Participants

o

(b)

Number of participants

MoCA Word Begistration Second Attempt Performance

z
4 4

3 33 33
j’ B el j’ B o
g ¥ & glY g I =
£ 25 2\3] £ 2§
“ % £ & » s
< <
®) ©)

Visit 1 (Pre-HA) Visit 2 (Pre-HA)

Test Words

@ Correct @ Incorrect O No words registered

MoCA Delayeg\Recall Performance Pre- and Post-HA Usage

(n=5)
a4l 14(F|3 3112 |12 |23
3 3
2 2 2 2
AEAE
:EERIFINLR B B\
QN K QN K
P2 e\ ? 2 E\®
(@) (@)
Visit 1 (Pre-HA) Visit 2 (Pre-HA)
Test words

ECorrect @lIncorrect ONo words recalled



(a) MoCA Word Registration Second Attempt Rérformance

Pre- and Post-HA Usage (n=5
|
5
MoCA (Post-Intervention) "
c 4
[ ] S— ( 4
Registration and Delayed Recall caledn NEHEE (B
°2
Performance 2 2
z
0
g B3 R @ @B R g B
sy sy | 3YEE
- > - - : §2583 £2583|82¢
1. “Red” or “4If8/h6ng sé” at Registration and Recall sections » 58 & » 58 ¢ o 5
. @) ®) ®)
Im proved . Visit 1 (Pre-HA) Visit 2 (Pre-HA) Visit 3 (Post-HA)
Test Words .-/
] . @ Correct @ Incorrect ONo WW
2. Overall, improvement were visually observed where there were
|\/|Ol’e COI’I’eCt WOI‘d registration and reca” (b) MoCA Delayed Recall Perfcz]n;ag)ce Pre- anﬂ:st-HA Usage \
7 [ - T .‘25 _ZS 31 121 12| |2| (3 VAN 5
3. Performance for “Rose or % 1E/ju hua (Chrysanthemum) 5 4
were not as expected. £
.. . .y o 3 3 3
- Related factors beyond participants hearing ability. 5 )
() 2 2 2 2
g1
2
0
g B oy 2 @ g B oy 2 @ g & o
g ¥ ® & o g ¥ ® & o g 3 &
2583 &£zt 83 |¢z2%
- 7 ze ¢« -
O O O
Visit 1 (Pre-HA) Visit 2 (Pre-HA) Visit 3 (Post¥fA)
Test words .-/
ECorrect Blncorrect ONo words rec&@ .. ‘d




Conclusion

bJ - A e
/ 1 b} ~ —
AN v - Ve C
| C s ~ 1




Conclusion

1. Upward trend in cognitive screening scores observed.
* Insights on the positive effect of hearing aids usage on cognitive screening performance.
 Importance of hearing screening and intervention prior to cognitive screening test

2. Current study could not confidently indicate significant improvement in
cognitive screening performance after hearing aid usage

3. Future Research Recommendation
« Larger sample size
« Longer hearing aids usage period

« Correlation between degree of hearing impairment to changes in scores after hearing aid
usage.
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