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reaction time, on-cognitive sensory predictors were equally effective in predicting the
results as vision.

In another study, Anstey and Smith (1999) used biomarkers of visual acuity,
hearing, grip strength, and vibration sense to create a latent variable called BioAge.
BioAge explained virtually all of the age-related variance in cognition (i.e., tests of
intelligence, perceptual speed, spatial ability, and working memory performance) in a
group of 180 participants 60 to 90. This suggested not only that sensory function
was related to cognition separately from aging, but also that non-cognitive sensory
variables could explain chai s in cc~itive functioning.

Although relationships 2 2n reported between cognition and variables such
as grip strength and vibration sense, other reports suggest that most of the variance in
cognitive performance is accounted - by vision and hearing alone. A large scale study
by Baltes and Lindenberger (1997) compared individuals aged 25 to 103 years on visual
and auditory acuity, along wi 14 ¢« itive tasks assessing overall intellectual
functioning. Individual diffe  ces in intellectual functioning related to sensory
functioning accounted for 11% of the variance in those aged 25 to 69 and 31% of the
variance for those aged 70-103. In addition, an average of 93% of the predictive variance
in vision and hearing was shared wit age. The researchers attributed the relationship
between vision, hearing, and . : as support for the Common Cause Hypothesis, since
vision and hearing did not appear to  significant predictors in younger adults. The
common cause, which is brought on by age, could explain why younger adults did not
display a strong relationshipb  veen sensory and intellectual functioning. Even so, the

authors acknowledged that s  :ific ¢ )erimental research would be necessary before
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stimuli, it could not alone account for all of the age differences in the recall of auditory
stimuli.

Because the Common Cause Hypothesis predicts that any association between
sensory and cognitive deficits is a result of a general deterioration, the specific type of
stimuli to be remembered should not be relevant to performance. In fact, Anstey,
Butterworth, Borzycki, and Andrews (2006), found visual degradation related to age in
60-t0-87 -year-olds to be assoc with an overall slower encoding of information. The
researchers found that lower contrast of stimuli resulted in longer latencies compared to
higher contrast of muli. Additionally, the researchers found an overall moderate-to-
strong association between visual contrast sensitivity and cognitive performance. Age and
visual contrast sensitivity both explained la :r pr« _ srtions of variance in all of the tasks
when stimuli was presented  der lower contrast sensitivity than under a normal level of
contrast sensitivity (Anstey et , 2006). The relationship between cognitive decline and
the perceptual demands of a t: . supports predictions made by the Information
Degradation Hypothesis.

Zekveld, Deijen, Go  ts,ar Kran - (2007) found that hearing loss was not
associated with performance on vis1  y presented cognitive tests (i.e., visual pattern
recognition memory, sustained visual attention, or spatial working-memory). Other
studies (e.g., Rabbitt, 1991) have fo 1 hearing loss to be associated with decreased
memory performance on auditc _ but not visual stimuli. The t lings of Zekveld et al.
(2007) and Rabbitt (1991) su; st the relationship between sensory and cognitive deficits
may be modality specific. In addition, research has found that people wearing glasses that

partially obscured their vision had increased difficulty recalling visually presented stimuli
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Results
Descriptive Statistics

While most variables were normally distribute (FRR, BDS, speed of processing,
vocabulary, s¢ -rated health, auditory acuity, FACT, Landolt C, Rabin, Rabin Glare),
FDS showed a negative skew, with the majority of participants scoring high, and a few
scoring very low. Conversely, FRU shov | a positive skew, with the majority of
participants scoring >w, and a few scoring very high.

Vision. Averages of a participants on vision measures are presented in Table 1
(page 27). The Landolt C was  7er  scored, with higher log scores representing worse
acuity and lower log scores representing better acuity. For all other tests, higher scores
represented better accuracy and low  scores represented worse accuracy on the vision
measurement. Participants wi :also divided into High and Low vision groups.
Performance of High and Low visic groups on vision measures is presented in Table 2
(Page 28). Performance of Hi ¢ OW Vvision groups on cognitive measures is
(v nted in Table 3 (Page 29).

Cognitive tests. Vo« lary, free recall and d™ 't span performance and ranges
are presented in Table 1 (page 27).

Speed of processing. Spee  refers to the speed of processing measure in which
participants crossed out five identic: symbols per row. Speed 2 refers to the speed of
processing measure in which  -tici  1ts circled two identical numbers. Scores on Speed
1 and Speed 2 were averaged to obt 1 the speed of processing score used in the analyses,

and referred to in Table 1 as Speed Avg.
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related to FRR after age had been controlled, F(1, 48) }.43, p<.05. The results of the
Rabin Glare ANOVA support the fi  prediction, that vision would relate to memory
performance.

Landolt C. Landolt C  oups did not signific ly differ on any of the tests.
Figure 2 compares Low and - gh Landolt C groups by average performance on FRU
tests. Figure 1 compares Low and 1 Landolt C groups be average performance on
FRR tests. The results of the Land: C ANOVA do not support the first prediction, as
visual acuity did not relate to memory performance.

FACT. FACT groups did not significantly differ on any of the cognitive tests,
although the Low FACT grc 1 perfc 1ed slightly worse on FRU than the High FACT
group, F(1, 48) =3.27, p=.08 (. .gure 1). Figure 2 demonstrates how Low and High FACT
groups perfor1 :d on the FRU lists. © e results of the FACT ANOVA do not support the

first prediction, as low-contra visu; acuity did not relate to memory performance.
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participants in the current study v h the worst hearing scores was taken, and compared to
a sample of younger adults on a digit span test without a mandatory auditory screening,
age would emerge as the significant predictor in performance. The results of the current
study demonstrate the need to provide a mandatory auditory and visual screening for age-
related cognitive research.

Research examining the relationship between sensory functioning and cognitive
ability is important to pursue. ! iny eas of the world are currently facing rapidly aging
populations alongside changing life  pectancies. A primary concern of older adults is
maintaining their cognitive health. It is clear from the present research that cognitive
performance is a complex issue, with different aspects impacted by a diverse array of
factors. Although the relationship b /een sensory and cognitive functioning may appear
to be explainable by extraneous v iables (e.g., age, health, speed), research has found the
sensory-cognitive relationship to remain after controlling for all relevant confounding
factors (e.g., Anstey, 1999a, Linden -ger & Baltes, 1997). The current study found no
wlaitonship between self-rated heal!  or speed and cognitive or sensory functioning,. It
did, however, find a relationsl »be! en cognitive and sensory functioning, which was
often dependent on the den of :task.

Results from the current s 1y partially supported both the Common Cause and
the Information D« -adation hypotheses. If the predictions stemming from either the
Common Cause or the Infor tion  gradation hypotheses are supported, the treatment
of cognitive degradation in older ad! s could be significantly improved. The Common
Cause Hypothesis predicts that ¢ ition and physiological functioning decline alongside

each other as symptoms of a general deterioration. If this theory were accepted clinically,
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Appendix A: General Questionnaire






10.
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Do you use a hearing d? (. lease check)
No, I don’t have or use one.
I have one, but hardly ever use it.
I have one that [ use sometin _s.
Yes, | wear a hearing aid.

If you use a hearing aid, please rate your hearing when you
are using it, with 1 meaning extremely poor, 4 meaning
average, and 7 meaning excellent

1 2 3 4 5 6 7

Plea: rate your hec 1 without a hearing aid (whether you
have one or not) wi  meaning extremely poor, 4 meaning
average,and 7 1 excellent

1 2 3 4 5 6 7

Please check yo~ h™ hest level of formal education
Some grac s’ 2ol (grade 8 education or less)
Some high school (less than ~vade 12 education)
High school diploma (grade 1™ education or equivalent)
Community col ze or trade school
Some University (attended but did not attain a degree)
University wachelors wegree
Masters Univers y Degree or higher.

In the past six months, about how many days did you spend
sick in bed?
none
1-2
3-4
5 or more
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11. Inthe past six months, about how __any days did you spend
in a hospital?
None
1-2
3-4
5 or more

12. In the past six months, how many times have you visited a
medical physician (rot an eye doctor, dentist, etc.)
None
1-2
3-4
5 or more

13. Please indicate your ~<neral health, in relation to your same
age peers, with 1 meaning extremely poor, 4 meaning
average, 1d 7 meanir excellent

1 2 3 5 6 7

14. How often do you read a newspaper?
Daily
Weekly
Monthly
Hardly Ev -

15. How often do you listen to or watch the news?
Daily
Weekly
Monthly
Hardly Ever






20.

21.

22.

23.

24.
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How often do yo read magazines?
Daily
Weekly
Monthly
Hardly Ever

If you read magazines, check all that you read:
General Interest (e.g., TV guide, Readers Digest)
Specific In  -est (e.g., Huntir~ Home Décor, Cooking)
News / Politics'  , Newsweek, Macleans)
Other (ple =  cate)
[ don’trea” me¢ zines.

How often do you rec . books?
Daily
Weekly
Monthly
Hardly Ex

If you read books, are 1ey generally
Fiction
non-fictic
or a mix of both?
[ don’t read books

If you wear cor ctive lenses, are you near sighted or far
sighted (does yo'  prescription say “+” or “-):

+ (near sighted)

- (far sighted)

Not sure.



25.

26.

217.

28.

The Relationship Between 70

Have you ever had eye surgery?
Yes
No

[f you answered yes to the previous question, please describe
a) what it was for (e.g., cataracts):
b) how long ago it was (an estimate):
c) how many eye surg ries you had:

Do you currently have any medical vision/hearing issues we
should know about (¢ , cataracts)? If so, please list them:

Finally, please list any prescription medications you are
taking that might affect your performance here today, and
your ~2neral cc iitive performance.

Thank you!



The Relationship Between 71

Ap dix .. Free Recall Word Lists



Free ™ ~call Unrelated

Practice List 1:
Cornell

Dallas

Window

Gold

Piccolo

Folk

Taxi

Sociology
Limbo

Boot

Practice List 2:
Purple

Adverb

Major

Opera

Valley

Blizzard
Nitrogen

Cobra

England

Harry

The Relationship Between

Test List 1:
Flute
Polo
Moth
Triangle
Leaflet
Bracelet
Dime
Nutmeg
C ot
Waist
Test List 2:
Ginger
Fork
Canoe
Deputy
Pork
Mansion
Trolley
Brandy
Squirrel

Nickel

72



Practice List 1:

Mary
Sue
Anne
Jane
Carole
Barbara
Linda
Nancy

Judy

Practice List 2:

General
Sergeant
Private
Captain
Colonel
Major
Corporal
Admiral
Commander

Ensign

The Relationship Between

Test List 1:
Robin
Eagle
Canary
Hawk
Pigeon
Swallow
Lark
Warbler
Quail

Test List 2:
Trout

Bass
Minnow
Haddock
Perch
Shrimp
Whale
Oyster
Clam

Lobster

73
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Append C: Additional analyses
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Vocabulary group analyses. Vocabulary scores were divided into three groups,
“Low” scores from 1-3.5 (n=10), “Medium” scores from 4-6.5 (n=20), and “High” scores
from 7-10 (n=22). ¢ e-way ANOVAs used vocabulary groups as the independent
variable and FRU, FRR, FDS, BDS, SOP, education, auditory acuity, and vision as the
dependent variables. Groups differed significantly on FRU, F(2, 48) =5.58, p<.01, FRR,
F(2,49) =7.19, p<.01, BDS, F(2, 48) =4.08, p<.05, and education F(2, 49) =20.63,
p<.001. Tukey post hoc tests revealed that the High vocabulary group scored significantly
higher than the Low group on FRR 4 FRU. The High group also scored significantly
higher than the Medium grot  on FRR. The Medium group scored significantly higher
than those in the Low group on BDS. Table C2 displays means on each test according to

vocabulary group.
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Table C2.
Means on tests according tc —~~abv 'y group _ _ _
Low _ Med High
Test N Mean SD N Mean SD N Mean SD
FRU 10 255 .93 19 374  1.06 22 436 1.82
FRR 10 515 .71 20 585 1.06 22 691 1.65
FDS 10 5.75 78 19 534 111 22 591 .78
BDS 10 439 95 19 445 .83 22 5.18 1.00
Speed 10 39.60 8.20 19 40.66 5.80 21 4343 5.42
Age 10 70.30 5.50 20 68.20 boo22 68.50 7.68
500 Hz 10 27.75 1145 ™) 27.00 9.13 22 24.89 10.48
1000 Hz 10 31.00 12.65 20 28.63 11.16 22 23.75 7.51
2000 Hz 10 37.00 14.94 20 35.00 14.60 22 27.50 11.65
Landolt C 10 2323 19 24 16 22 27 15
Rabin Chart 10 1.24 46 19 1.19 31 22 1.30 .31
Rabin Glare 10 96 52 19 .86 38 22 93 42
FACT 0 58.5n nan 10 63.16 17.99 22 56.27 _22.81
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Footnotes

1 Variance partitioning techniques are often used to determine the relationship
between sensory and cognitive functioning. In variance partitioning, multiple tests are
correlated to form latent and mediator variables. Latent and mediator variables (e
vision, sensory functioning, cognitic encompass results from multiple related
constructs. Regression analyses are then performed to assess the percentage of variance in
a dependent variable accoun | for by each factor (e.g., Baltes & Lindenberger, 1997)
Variables that share variance with bc 1 age and cognition (e.g., changes in auditory
acuity) are prc  dsed to be ur rlyir factors in the cognitive decline that is associated

with aging.

In the research reviewed intl  present paper, the term, "cognition", generally
refers to a composite variable cre by loading correlated tests of cognitive ability, such
as short-term memory and s d of | >cessing tests. Because different researchers load
different measures onto the variable named “‘cognition”, the _ :cific tests used in each
study need to be specified in 1y literature review. Problems with the Ic ling approach
are discussed in the Introduction of the present paper. To avoid such problems, the
present study examined each cognitive test individually (e.g., free recall memory) rather

than using loading techniqt













