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Objective: This study intended to identify reading characteristics according to various word
conditions (regular words, irregular words, and regular nonwords) in normal adults in their
20s to 80s, considering phonological and lexical routes of reading. Methods: This study
classified 120 normal adults into a younger group (20-39 years), middle-age group (40-59
years), and older group (60-89 years), and conducted a reading aloud task under various
conditions. Results: The performance of the older group decreased in irregular words and
regular nonwords compared to the younger (p <.001) and middle age (p=.001) groups.
For irregular nonwords, performance of the older group decreased compared to the younger
group (p=.002). Conclusion: The results show that lexical routes for reading irregular words
with graphemes and phonemes not corresponding to each other are affected by aging.
This signifies that the cognitive load for reading irregular nonwords grows with age; these
nonwords should be read by borrowing phonological changes in words with similar pho-

nological conditions through phonological and lexical routes. To sum up, declines in lan-
guage ability and cognitive functioning and reduced attention during the normal aging
process can affect the ability to use information through lexical routes, and reading that re-
quires complex cognitive processing is more affected by aging.
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Table 1. Demographic information of participants

Age group
Younger (20-39yr)  Middle (40-59yr)  Older (60-89 yr)
Sex (male:female) 12:28 15:25 18:22
Age (yr) 28.90(4.60) 48.48 (6.35) 71.13(8.66)
Education (yr) 15.63(1.10) 15.00 (2.35) 9.70(3.78)
K-MMSE 29.33(0.69) 28.98(0.95) 27.25(1.86)

Values are presented as number or mean (SD).
K-MMSE = Korean-Mini Mental State Examination.
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Feho] 7 kol vis L7 A et 112 vido] 27 5
oho] 2R S5, 0/ -G 5 AT 7 Afo|F Hol=7t T2 25 (Fenn =15.230, p<.001)2} |2} (Feu7) =8.273, p<

Lop7] 9fsf] 2uEg- =of thek YHiA] E4kEA(one-way AN-.001)0f|A] 2= ko] = ko] W]l @77t A Elgth = +f

OVA)Z AXJ310m), Tlo] Bonferroni A4S 414151

ok ek 7 24kg- geof] Tt 7158 A F2 vtk 2 TH(Table 3).

— Younger age group

TF2 ol 0.7 2 202 92 0] Fj4(Fpur =5.571, p=.005)°ﬂ 20 — Middle age group
A 1 o] T ekl n]3) 2577} ] ekt 2772 ol - Oderagegrow
Q=05 2= HASHF, 1, =33.488, p<.001), L8 (Fonyn=21.827, 181
p<.001), 28 9 AZF Q. F(Fpu7=120.766, p<.001)0f|A] =
16 [
Table 2. Correct responses by age group ul
Age group
Younger Middle Older 19k
Regular words 20(0) 20(0) 19.82(0.71)
Irregular words 19.22(1.07) 18.35(1.91)  16.65(2.90) |
Regular nonwords 19.82(044) 19.35(1.27) 17.85(2.77) 10 ! ! ! !
Irregular nonwords 1420(3.64) 1252(429) 11.10(3.67) Regular  Irregular  Regular lrregular
Total number of correct responses  73.24(2.39)  70.22(2.97)  65.42(3.24) words words nonwords - nonwords
Values are presented as mean (SD). Figure 1. Interaction effect of correct response by age group and word type.
Table 3. The number of errors according to word type
Age group
Younger Middle Older d
Regular words
Semantic error 0.00(0.00) 0.00(0.00) 0.00(0.00)
Formal phonological error 0.00(0.00) 0.00(0.00) 0.00(0.00) -
Phonological error 0.00(0.00) 0.00(0.00) 0.13(0.34) 5.571%
Nonclassifiable (neologism) 0.00(0.00) 0.00(0.00) 0.04(0.20) 2.053
Irregular words
Regularization 0.50(0.51) 1.05(0.22) 1.13(0.34) 33.488"**
Misuse 0.23(0.42) 0.38(0.54) 0.93(0.53) 21.827*
Visual error 0.05(0.22) 0.23(0.42) 1.08(0.27) 120.766***
Nonclassifiable (neologism) 0.00(0.00) 0.00(0.00) 0.23(0.80) 3.162
Regular nonwords
Phonological error 0.18(0.39) 0.50(0.51) 1.60(1.20) 15.230%**
Lexicalization 0.00(0.00) 0.00(0.00) 0.18(0.39) 8.273***
Nonclassifiable (neologism) 0.00(0.00) 0.10(0.30) 0.13(0.34) 2.567
DK (don't know) 0.00(0.00) 0.03(0.16) 0.00(0.00) 1.000
Irregular nonwords
Regularization 3.38(2.79) 443 (2.36) 2.90(2.81) 3.439*
Misuse 1.68(2.18) 1.45(1.45) 2.10(2.13) 1.148
Visual error 0.40(0.49) 0.90(0.59) 1.70(1.54) 17.408***
Lexicalization 0.33(0.47) 053(0.72) 1.50(1.52) 15.575%**
Nonclassifiable (neologism) 0.03(0.16) 0.13(0.34) 0.70(1.11) 11.555%**

Values are presented as mean (SD).
*p<.05, **p< .01, ***p<.001.
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Table 4. Correct responses (%) according to phonological process type

Age group
Younger Middle Older
Irregular words
Tensification 95.00 86.00 83.50
h-deletion 97.50 90.83 7333
Nasalization 95.83 95.83 90.00
Lateralization 97.50 97.50 88.75
Aspiration 99.17 95.83 83.33
Palatalization 95.00 93.33 80.00
Sai-sori phenomenon 90.00 82.50 90.00
[rregular nonwords
Tensification 86.88 75.00 7750
h-deletion 7333 70.00 45.83
Nasalization 82.50 76.67 67.50
Lateralization 7250 76.25 91.25
Aspiration 5750 4250 35.00
Palatalization 51.67 37.50 2250
Sai-sori phenomenon 87.50 80.00 80.00
Lenition 45,00 45,00 25.00
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