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Objectives: The purpose of the present study was to quantify age-related 
differences in executive control as it relates to dual-task performance, 
which is thought to represent listening effort, during degraded speech 
recognition.

Design: Twenty-five younger adults (YA; 18–24 years) and 21 older 
adults (OA; 56–82 years) completed a dual-task paradigm that consisted 
of a primary speech recognition task and a secondary visual monitoring 
task. Sentence material in the primary task was either unprocessed or 
spectrally degraded into 8, 6, or 4 spectral channels using noise-band 
vocoding. Performance on the visual monitoring task was assessed by 
the accuracy and reaction time of participants’ responses. Performance 
on the primary and secondary task was quantified in isolation (i.e., single 
task) and during the dual-task paradigm. Participants also completed 
a standardized psychometric measure of executive control, including 
attention and inhibition. Statistical analyses were implemented to evalu-
ate changes in listeners’ performance on the primary and secondary 
tasks (1) per condition (unprocessed vs. vocoded conditions); (2) per 
task (single task vs. dual task); and (3) per group (YA vs. OA).

Results: Speech recognition declined with increasing spectral degrada-
tion for both YA and OA when they performed the task in isolation or 
concurrently with the visual monitoring task. OA were slower and less 
accurate than YA on the visual monitoring task when performed in iso-
lation, which paralleled age-related differences in standardized scores 
of executive control. When compared with single-task performance, 
OA experienced greater declines in secondary-task accuracy, but not 
reaction time, than YA. Furthermore, results revealed that age-related 
differences in executive control significantly contributed to age-related 
differences on the visual monitoring task during the dual-task paradigm.

Conclusions: OA experienced significantly greater declines in second-
ary-task accuracy during degraded speech recognition than YA. These 
findings are interpreted as suggesting that OA expended greater listening 
effort than YA, which may be partially attributed to age-related differ-
ences in executive control.
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-Figure 1. Pure-tone thresholds (in dB HL) averaged across the right and left 
ears for younger adults (YA; range shown as gray shaded region) and older 
adult (OA; individual data indicated by thin black lines). Average thresholds 
for YA (thick gray line) and OA (thick black line) are also shown.
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Figure 2. Mean single- and dual-task speech recognition accuracy (% cor-
rect) for younger adults (YA) and older adults (OA) across primary-task condi-
tions (unprocessed, 8-ch, 6-ch, and 4-ch). Error bars represent ±1 SE from 
the mean.
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TABLE 1. Performance on the visual monitoring task for YA and OA across conditions.

Condition

Visual Monitoring Task

Accuracy (% correct) Reaction Time (ms)

Single Task Dual Task Single Task Dual Task

M SD M SD M SD M SD

Younger 93.8 5.6 516.6 55.0
    Unpr. — — 93.5 9.8 — — 522.8 49.4
    8-ch — — 92.7 8.2 — — 533.2 56.8
    6-ch — — 88.4 10.0 — — 537.1 47.2
    4-ch — — 81.9 12.9 — — 557.4 65.4
Older 85.0 15.2 586.6 82.5
    Unpr. — — 83.4 20.1 — — 591.2 55.6
    8-ch — — 77.2 18.1 — — 584.1 66.0
    6-ch — — 74.9 21.8 — — 627.7 118.0
    4-ch — — 59.4 21.3 — — 603.8 70.8

OA indicates older adults; YA, younger adults.

Figure 3. Participants’ accuracy (A) and reaction time (B) on the visual monitor-
ing task when performed in isolation as a function of unadjusted Flanker score. 
Higher Flanker scores reflect better performance. Flanker score was found to 
significantly correlate with both accuracy (r = 0.36, p = 0.015) and reaction 
time (r = −0.36, p = 0.014). OA indicates older adults; YA, younger adults.
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Figure 4. Mean listening effort scores as measured by accuracy (A) and reaction time (B) for younger adults (YA) and older adults (OA) across conditions. Error 
bars represent ±1 SE from the mean. Reaction time data have been transformed to allow for display along the same y-axis as accuracy.
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TABLE 2. Hierarchical multiple regression

Predictor

Model Statistics Individual Predictor Statistics

R2 R2 Change Sig. R2 Change* b SE β† p‡

Unpr.
    Flanker 0.05 0.05 0.12 −0.18 0.11 −0.23 0.12
    PTA 0.05 0.00 0.85 0.07 0.37 0.04 0.85
    Age 0.07 0.01 0.44 −0.10 0.12 −0.19 0.61
8-ch
    Flanker 0.17 0.17 <0.01 −0.29 0.10 −0.41 0.00
    PTA 0.19 0.02 0.28 0.34 0.31 0.20 0.28
    Age 0.21 0.02 0.28 0.11 0.10 0.25 0.28
6-ch
    Flanker 0.19 0.19 <0.01 −0.42 0.13 −0.44 0.00
    PTA 0.20 0.01 0.52 −0.28 0.43 −0.12 0.52
    Age 0.20 0.00 0.94 −0.01 0.14 −0.02 0.94
4-ch
    Flanker 0.19 0.19 <0.01 −0.53 0.17 −0.43 0.00
    PTA 0.20 0.01 0.40 0.47 0.55 0.16 0.40
    Age 0.27 0.07 <0.05 0.35 0.17 0.45 0.05

Each row displays information regarding the overall fit of the current model as well as the individual contribution of the predictor variable added to the previous model at each step.
*The significance of the change in R2 for each successive model.
†The standardized multiple regression coefficient for each predictor.
‡The significance of each added predictor’s contribution to the model.
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