COMMUNICATION SCIENCES & DISORDERS

| ISSN 2288-0917 (Online) | Commun Sci Disord 2019;24(1):205-219

Original Article
https://doi.org/10.12963/csd.19575

Age-Related Decline in Storage and Processing
Components of Working Memory: An Eye-Tracking

Study

Seokyung Choi, Jee Eun Sung

Department of Communication Disorders, Ewha Womans University, Seoul, Korea

Correspondence: Jee Eun Sung, PhD
Department of Communication Disorders,
Ewha Womans University, 52 Ewhayeodae-gil,
Seodamun-gu, Seoul 03760, Korea

Tel: +82-2-3277-2208

Fax: +82-2-3277-2122

E-mail: jeesung@ewha.ac.kr

Received: January 5, 2019
Revised: March 5, 2019
Accepted: March 5, 2019

This work was supported by the Ministry of
Education of the Republic of Korea and the
National Research Foundation of Korea (No. NRF-
2017R1A2B4006604).

This work was supported by Lee Seung Hwan's
Scholarship from the Korean Academy of Speech-
Language Pathology and Audiology in 2018.

Objectives: The goal of this study was to explore the age-related decline in the storage
and processing components of working memory in dual-tasks (storage trials and process-
ing trials) using eye-tracking. Methods: A total of 39 participants participated in this study.
Twenty-two participants were in the younger group (age, 21.45+3.14 years) and 17 were
in the elderly group (age, 66.94+3.58 years). Storage items were based on a word span
task. Processing items were based on a sentence comprehension task. These two trials
were performed concurrently. Participants completed storage and processing trials while
their eye movements were recorded using an eye-tracking device. Performance on this
task was indexed (%) by scoring correct items, and proportion of fixation duration (PFD) by
recording eye movement data. Results: The results showed that the elderly group demon-
strated significantly less accuracy than the younger group on dual-tasks. Also, there was a
significant group difference in PFD on processing trials. However, there was no significant
group difference in PFD on storage trials. The results suggest that there is a greater age-re-
lated decline in processing components in comparison to the storage components of work-
ing memory. Conclusion: The results of this study suggest that elderly adults have difficulty
in processing components; in particular, the eye movement working memory tasks, due to
a reduction in resources such as working memory capacity. The sentence complexity of
processing trials did not affect the storage trials, and this suggests that the storage and
processing functions of working memory have individual resources.
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& Gordon, 2003).
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Table 1. Demographic information on participants

Young group (N=22) Elderly group (N=17)

Gender
Male 4 4
Female 18 13
Age (yr) 21.45(3.14) 66.94 (3.58)
Education (yr) 13.09(1.48) 13.12(2.98)
K-MMSE score 29.55(.51) 28.29(1.17)

Values are presented as mean (SD).
K-MMSE=Korean version of Mini-Mental State Examination (Kang, Na, & Hahn,
1997).
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Table 2. An example of storage trials (span 3)

Storage trials

Target word
Foil word

apple, window, foot
grape, door, hand

B 2 Qx5 BRI $HaY i A
A% o, eagol} ol Boyeh 1ol B T e
o7k syl g a1 gl Ifolet BA 9.5 T Folet 54
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zezaSHgﬂanhﬂmnq-lgézaf EER
o}, ‘] A} 2.5 TS g Tt olulelE uL, Aol
& gl 9102 Tolr} ol Bl 91 TRolek 4]
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pendix 2] A|A|5}31Ek
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|.:L HHOE#

3
=0

Eye tracking solution program®] Experiment Center 3.7-3 418}
sto] AEAEL sk A2 A AL T-e2) 71
w2 £ & FAEA]E(quasi random order)d}3AT (1) &5
AA) A] 29125 agent)o} 712051 (atienty7} 28] 0] s
ZAH| AAEA] U= 5Tk (2) 4] B3 order effect) 7} &
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X B Ak ko] AN A wAE Ptk
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= o] &3t AE Woll A 3 =45

oo o

3.79] random.group 7|5

Figure 1. An example of storage trials (target words: apple, window, foot).

Table 3. An example of processing trials (span 3)

Figure 2. An example of processing trials (target sentence: The Yellow buries
the Blue).

Sentence

Processing trials

Foil-syntactic

Foil-semantic Foil-syntactic & semantic

The Blue chases the Black
The Yellow buries the Blue
The Black shakes the Blue

The Black chases the Blue
The Blue buries the Yellow
The Blue shakes the Black

The Blue hits the Black
The Yellow pushes the Blue
The Black scratches the Blue

The Black hits the Blue
The Blue pushes the Yellow
The Blue scratches the Black
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Table 4. Descriptive statistics of accuracy (%) of storage trials on the sen-
tence complexity for each group

Accuracy (%) of storage trials

Young group Elderly group
(N=22) (N=17) Avg.
Active sentence 99.44+1.85 91.43+954 95.95+75
Passive sentence 985+2.43 87.29+14.7 9362+11.22

Values are presented as mean+ SD.
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Figure 4. Accuracy of storage trials for each condition in young and elderly
groups.

Table 5. Descriptive statistics of PFD of storage trials on the sentence com-
plexity for each group
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Figure 5. Proportion of fixation duration (PFD) of storage trials for each condi-

tion in young and elderly groups.

Table 6. Descriptive statistics of accuracy (%) of processing trials on the sen-
tence complexity for each group

PFD of storage trials Accuracy (%) of processing trials
Young group Elderly group Young group Elderly group
(N=22) (N=16) Avg. (N=22) (N=17) Avg.
Active sentence 58+.10(37-75) .63+.16(.19-80) .61+.13(.19-.80) Active sentence 98.18+2.91 95.29+5.72 96.92+4.53
Passive sentence  62+.11(41-82)  57+.17(15-83) .60+.14(.15-.83) Passive sentence 97.95+3.67 90.88+8.52 94.87+7.12

Values are presented as mean+ SD (min-max).
PFD = proportion of fixation duration.
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Figure 6. Accuracy of processing trials for each condition in young and elderly
groups.
*p<.05.

Table 7. Descriptive statistics of PFD of processing trials on the sentence
complexity for each group

PFD of processing trials

Young group Elderly group

(N=22) (N=16) Ag.
Active sentence  .49+.06(41-66)  46+.09(31-57)  .48+.07(.31-.66)
Passive sentence  .46+.08(29-59)  40+.08(26-59)  .43+.09(.26-59)

Values are presented as mean+ SD (min-max).
PFD =proportion of fixation duration.
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Figure 7. Proportion of fixation duration (PFD) of processing trials for each
condition in young and elderly groups.
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