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Background
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Ecological Momentary Assessment (EMA)
● Self-reported data based on respondents’ current/recent 

environment

● Series of survey questions taken many times

● Via phone at random intervals or when initiated by 

respondent

○ Real-world, real-time
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Cochlear Implants
● Remediate hearing loss

● Different from hearing 

aids

○ Implanted inside the ear

○ Electrical signals

○ Helpful even in severe 

cases

● Extensive research at 

University of Iowa
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Neuropsychology
● Processing

● Memory

● Attention

● Language

Frontal Lobe
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How are neuropsychology measures 
related to measures of

hearing function?
How can we use those relationships 

to evaluate the effects of
cochlear implants on cognition?
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Data Description 14 EMA variables 124 participants 

12 neuropsych 

variables

5 cognitive tests
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Methods
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Methods

● Transforms correlated variables 

into uncorrelated variables 

○ Principal Components

● Accounts for variations in data

● Determines number of factors 

for factor analysis

○ 3 factors (70% of variance)

● Identifies underlying factors 

that are measured by the data

○ Latent variables

● Factors difficult to measure by 

themselves

Principal Components Analysis Factor Analysis
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● Installed ‘psych’ package

● Created correlation 

matrix with ‘cor’ function

● Utilized ‘principal’ 

function with 3 factors

● Code run separately for 

EMA and neuropsych 

data

Performing Factor Analysis

10



● Utilized ‘factor.scores’ 

function on results of 

factor analysis

● Created correlation 

matrix of EMA and 

neuropsych factor scores

● Conducted Pearson 

correlation t-tests for 

significance

Performing FA - Correlating Factor Scores
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Results
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Factor Analysis for EMA
● Factor #1: sound perception and 

emotional response to hearing

○ Speech perception, listening effort, sound 

quality, satisfaction, activity restriction, 

depression, social isolation, anxiety

● Factor #2: sound perception and 

quality

○ Speech perception, localization, sound 

quality, satisfaction, importance

● Factor #3: environmental factors

○ Visual communication, noise level, signal 

to noise ratio
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Factor Analysis for Neuropsych
● Factor #1: reasoning and memory

○ (executive functioning)

○ Wechsler Adult Intelligence Scale-IV

● Factor #2: verbal learning and memory

○ Hopkins Verbal Learning Test-Revised

● Factor #3: visuoperceptual skills

○ Brief Visuospatial Memory Test-Revised

○ Trail Making Test A

○ Trail Making Test B
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Correlating Factor Scores
● Significant relationships (at 𝛼 = 0.05):

○ Verbal skills and emotional response to hearing

○ Executive functioning and environmental sound factors
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Moving Forward ● Longitudinal data to analyze 

cochlear implant effectiveness

● Linear mixed regression models 

on our factor scores
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Questions?
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