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Abstract Factors such as education levels, occupational complexity, and social participation are thought
to contribute to the cognitive reserve (CR) which is associated with language abilities. The purpose of
this study was to analyze the CR level in the oldest-old people over the age of 85 years and to
demonstrate that CR could influence their reading comprehension. We also analyzed the relationship
between other cognitive factors (general cognition, attention, verbal/nonverbal working memory) and
CR. Twenty-nine older adults (86.76+2.05) were evaluated based on the Cognitive Reserve Index (CRI)
and were divided into high and low CR groups. They completed a few types and difficulty levels of
reading comprehension tasks and other cognitive tests. The main findings were as follows: First, the
reading comprehension abilities of the high CR group were significant in all the types and levels of tasks.
Secondly, there were positive relationships between the CR and reading comprehension performance in
the two groups. The correlation coefficients were specifically seen to be much higher as the level of the
task increased. Lastly, most cognitive factors were significantly associated with reading comprehension
tasks in the low CR group. Our study provides evidence-based insights into the CR for interventions in
the oldest-old. These results could also contribute to the adjustment of the difficulty levels of
intervention.
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Table 1. Demographic and neuropsychological characteristics of subjects

Characteristic High CR group (2 = 13) Low CR group (1 = 16) Total (n = 29)
Age (yr.)" 87.00 (2.04) 86.56 (2.10) 86.76 (2.05)
Gender (M:F) 617 6:10 12:17
Education (yr.)” 9.85 (2.54) 7.50 (1.51) 8.55 (2.32)
K-MMSE” 26.92 (1.04) 24.88 (3.20) 25.79 (2.65)
sGDS” 6.08 (1.75) 5.44 (2.10) 5.72 (1.94)

U9Values: Mean (SD), K-MMSE:
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Table 2. Structure of Cognitive Reserve Index (CRI)

Domain

Description of rating scale

Education

{9 years=0, 10/11 years=0.5, =12 years=1

Occupation-based
social class
(Socio-economic status)

Routine/manual=0, Intermediate=0.5, Higher administration/managerial=1

Marital status

Single=0, Widowed/separated/divorced=0.5, Partnered=1

Mental activities

A. Step 1 (scoring each item): BEvery day=1, Every week=0.66, Once=0.33, Not at all=0

During the last 4 weeks,

. Listened to the radio?

. Watched television?

. Read newspapers, magazines or books?

. Spent time on a hobby?

. Done any do-it-yourself (DIY) around the house or garden?
Played card or board games?

. Visited a restaurant, theatre, cinema, art gallery or museum?

N OV AW =

o]

. Step 2 (Quintiles from the summed score of 7 items)
: None=0, Very low=0.25, Low=0.5, Moderate=0.75, High=1

Social participation

A. Step 1 (scoring each item): Every day=1, Every week=0.66, Once=0.33, Not at all=0

During the last 4 weeks,

. Done any volunteer work?

. Helped other people (with anything other than volunteer work)?
Played bingo?

. Been on the phone to any of your friends or relatives?

. Visited, or been visited by, any of your relatives or friends?

. Been in e-mail contact with any of your friends or relatives?

. Taken part in any religious activities (ex. church activity)?

. Taken part in any club activities?

00 N1 O\ Ut W N

w

. Step 2 (Quintiles from the summed score of 8 items)
: None=0, Very low=0.25, Low=0.5, Moderate=0.75, High=1

Physical activities

Low=0, Moderate=0.5, High (=3 activity sessions/week)=1
(Examples of activities: sporting activities, gardening, housework, DIY work, walking)
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1. $IF €eld] Al JLIR?
2. SIF €eldl AlEs EIMLIR?
3. 2] AIEIM St 01 LIR?
4. EJ|l= 2D AIUM 2 FLR?

(Reading a sentence and matching a picture: level 2)

Fig. 1. Examples of reading comprehension
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718t 9% 891 gotHy] {3t A= Table 37
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Table 3. Assessment tasks

Domain Task
I Reading a sentence and
Reading matching a picture

comprehension Reading a story and answering

its related questions

General cognition K-MMSE
Other Attention BCCD
cognitive factors Working Verbal K-WAIS
memory Nonverbal BCCD

K-MMSE: Korean Mini-Mental State Examination, BCCD: Brief
Test of Cognitive-Communication Disorders, K-WAIS:
Korean-Wechsler Adult Intelligence Scale
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correlation coefficient) 402 2ofHITh T Q]
7] olsf Aol FFE = 718 1A 80 DA o
249 3] HEA (stepwise multiple linear regression

analysis)& Bof AHHEITt

3.1 E ZF 871 Olsel Hlw

CR9| #o] wet £57€ & Jd 719 CRIE H|L
3t A7}, =2 CR AT CRO| §oJu]sH] =& Ao=
YERHTH=8.96, p=<.01).

71 oldle F A9 BE £E4 =2 CR T

o] FoH =2 +FHE Bt & ¢7] olsf 19
level 1(=4.80 p=<.01), level 2(+=4.05, p={.01),
level 3(=4.67, p=<.01), 281 9¥7] o|sf] 1Y level
1(.=4.95, p=(.01), level 2(+8.00, p=<.01), level
3(11.20, p=C.01OIA BF =& CR A H47t

R95p E3ket.
5 Wue] CRI 9 9] olef 4 2
ANt

Table 4]

Table 4. CRI and reading comprehension in high
and low CR group

Domain High CR Low CR
(total score) group group ¢

CRI (1) 0.65 (0.13) | 0.26 (0.11) 8.96"
RC I:level 1 (7) | 6.77 (0.60) | 5.56 (0.73) 4.80"
RC I:level 2 (7) | 631 (0.63) | 5.13 (0.89) 4.05"
RC I:level 3 (7) | 5.85 (0.80) | 4.44 (0.81) 4.67"
RC II: level 1 (7) | 6.23 (0.73) | 4.94 (0.68) 4.95"
RC II: level 2 (7) | 6.08 (0.76) | 3.94 (0.68) 8.00"
RC II: level 3 (7) | 5.85 (0.69) | 3.13 (0.62) 11.207

Performance score: point, mean (SD)

"pK.01
CRI: Cognitive Reserve Index, CR: Cognitive reserve,
RC: Reading comprehension

3.2 CRZt ¢{7| Ofol 7 &2t

5 A=) CR¥ 7] ofs] =3 7ho] g Lot
H7] 9ol AAASE A6 HTable 5). 71 21}, =
< CR Hg¥} @2 CR e 2504 CRe] ¢7] olsf
9} folgt S Bk

=2 CR A9 A%, 971 ol 19 level 2(¢=.79
p=<.01), &7] ol3f Y level 1(~=.84, p={.01), level
2(=.87, p=£.01), level 3(=.92, p=C.01)°|A Atz o
B2 22 JASE 2 2oR BT E5] ¢7
ol 119] A% A Ho|=rt =545 CRIY A
A7t =A UEstt

Table 5. Correlation coefficient between CRI and
reading comprehension in two groups

CRI
Domain High CR Low CR

group group

RC I: level 1 0.68' 0.50"

RC I: level 2 0.79" 0.71"

RC I: level 3 0.59' 0.66"

RC II: level 1 0.84" 0.76”

RC II: level 2 0.87" 0.55"

RC 1I: level 3 0.92" 0.57

<05, "pC.01

CRI: Cognitive Reserve Index, CR: Cognitive
reserve, RC: Reading comprehension
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e 232 CR 2 A#AGs~= 971 ol 19
level 2(=.71 p=<.01)2} ¢17] o5 9] level 1(=.76,
p=<.01)ollA Bl AJFAF7 =94t

3.3 27| Ol &

7] olsfoll FF=E = 718t 8US RAT A=
Table 6 ¥ 73} Zt}.

=2 CR HAY9 A%, o Zg7]eo] RC 19
level 201 R9t FFS wAE AR YEPITHY
=75, p=C.05). & H|7o] &g7|o] RC Y] level 1
of tigt IF 1o FAEATHL~=.72, p=¢.05).

W2 CR Aol 93 891 4AujE Az}, Hub <l
A, 909, o] 9 H|o] 27| 5 EE QaRlo] ¢
7] olsiet AL HAth & ARkH X9 RC 1
level 3(#=.61 p=.05), 83} RC 1 level 1(4=.54
p=¢.05) @ RC 1I level 3(#=.67 p=<.01) ko] {-oJ5t
/3ol At o] AA7192 RC 1 level 2(4=.77
p=.01), HFo] FA7|92 RC I level 1(4=.72
p={.05)3 RC TI level 2(4=.73 p=<.01)°] Hhst A3
a]log BEAF

=

Table 6. Other predictors of reading comprehension
in high CR group

Domain Predictors B value®
RC I Verbal 75
(level 2) working memory .

RC II Nonverbal 7
(level 1) working memory :

p<.05, 95% confidence intervals
CR: Cognitive reserve, RC: Reading comprehension

Table 7. Other predictors of reading comprehension
in low CR group

Domain Predictors B value®
(l}zfel Il) Attention 54
RC I Verbal 77"
(level 2) working memory )
RC 1 General cognition 61
(level 3)

RC II Nonverbal 7’
(level 1) working memory .
RC I Nonverbal 73"
(level 2) working memory :
(li\?elnﬁ) Attention 67"

pC.05,  p{.01, *95% confidence intervals
CR: Cognitive reserve, RC: Reading comprehension
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