Test Battery Study #
Jerger, J., Jerger, S., Oliver, T., & Pirozzolo, F. (1989). 'B 50 word test, SSI test DSl Tested 130 community-dwelling, nonclinical subjects, ranging [CAPD defined as abnormal performance on one or  [accommodated by pres g signal level at 50 dB eumpsychulog\ca\ battery adm\ms‘eved MMPI Of 130 tested, 23% c\assmed as CAPD with normal [ The largest category of abnormal findings resulting in
oo dorsancing i he ity Eor v g, 12, |prosantaton vl for B, S61 and SPIN were 5048 SLre: |1 g6 rom 54,07 esrs. more of 3 specch moasures. and i was60%. . |SLre: babbe throshold and selecing subjectewith WA ton Naming ", these could have had |a classification of CAPD s multple findings (DSI +
103-109. babble threshold of each ear; for SSI, MCR = 0 dB, for SPIN, | Tested only elderly subjects so no comparison group. [PTA (.5, 1, 2k Hz) < 50 dB HL in either ear. hearing Test, Spaﬂal Or Test Emschke high frequency hearing SPIN andlor PB-SSI difference).
SBR = +8 dB, and DS - ntensiy level o each ear was 50 4B Presumably, posive GAPD results reflect age ity arin id. v Nt rokem dow by vt o 13 st 5
HL. Abnormai result: PB-SS1 > 20%: SPIN st abnormal if s, 55 subjocts wih abnomalspeechresuts, Thus esuls cold bo confounded b sigifcant g Simpl RT et and ehoico el RT s classifd as abnormal cognitive status -
performance < 25.d. below mean; DSI: ifierence between 16 had PB-SS! dif. 5 had abn SPIN, 12 had at requency sensorineural loss. ubjects classified as Normal or Abnormal; In total - | learly had abnormal cognitive findings and also may
cars > 16% 531 had abn SPIN + PB.5S1,and 26 had b1 DS 419% classified as Abnoral; of the 65 's with have had hearing oss.
-+ SPIN andior PB-SS difl. Age as a co-variate sbnormal GAPD status, 35 s also had abnormal
ot explicty examined:; the focus was on CAP and cognitive status
cognitive status
1
Stach, 5. Sprewak M., & Jerger, 1. (1990). The SSTand PAL PB-50 word s, Tancions i Gata from 700 cincal patents, D ; a Fowever, Traidual measures - unknown.
ralpresbycusis e, SS1 presented a8 MCR. il presbycuss . |aged 50 years . wih 100 subjetsal age decade (654, 56-(17% 5054 y1 0 850,80+ 1) (ot broken down _substu o contrl o hearing loss wih 20 Sl [meniion that their methods of identifying CAPD are
Journal of the American Academy of Audiciogy, 1, 109-115. aecm as : S8 rollover > 20%, P8 scores - SSi scor 59, 60-64, 65.69, 70-74, 75.79, 80+) and 138 noncinical by test measure) |decade, matched for degree of haaring loss based o) roltively immune to the effects o haarin
. or lower PTA; even when degree of hearing loss. cor\llol\ed Didn't specify if S's were native speakers of English.
i some aetree of heanng oss prevalence of central presbyacusis increased wi
lage. But geater prevalence of CAPD in heanng oss
laroup compared to non-clinical group (suggest
2 lconfound)
Cooor 5.7 & Gees G [1981) Foarog 1o PP Taclons for 1D W22 SSTICN (SS1preseed 50 =08 o i Frarmingham conortwhoproveed st |1 4% o siecs aled PLPG olovr st CAPD] ot Tmal (ot assessed g froq GAPD In @ nondiical population was,
fely-—the Framingham cohort, 1983-1985; Part of +10, 0,10, -20 0B; SSW test SL |data 18.1% subjects failed PB-SS! diflerence and were reported). Didn' specily i subjects were native ~|23% among those > 63 yrs
rovaonceof conre aony potessing orsars Ear |16 PTA. Abnorral osuts P rller » 20 F3.S81» classifed as CAPD; 10.7% showed abnormal SSW speakers of Engish
and Hearing, 12, 304-311. 20% SSW: moderatly and soverly aboorna andovr- results. Total prevalence of CAPD in this group:
d) categories based on TEC analysis (toal, ear, and 22/% abnomalpofomarce incrsased i ago
contion oot eores) | Accounted for ~15% of the variance and ng
consdered  dominant facor 1 atelogy o CAPD
3
e I erer S § Prazi 1901 Gorlor | speeh s Gy above =200 subjects, 50°97 yrs (same as sUbject recrulment in _[For SSI. heanng 1oss and ForDSY W s and Gyl e Gpeed | Ropes bt e s v e Was ot accounted for,Tor
analysis of speech audiometric scores, hearing (.Iarger etal., 1989), but derived five speech scores (PB, SSI, [#1) nt For ne 3 PB (58% for, of mental for 43% of variance. |to most of performance among thi each of the tests. If younger subjects were Iested to
and cognitve abiltes in the elderly PIN-high, SPIN-iow, DSI) by averaging the individual ear age was not a significant predictor variable [VAF) and SPIN-Low scores 61% VAF), addition of compare to the older subjects, might have beer
contributing o performance. other variables accounted for only 3-6% additional ossil o sttt o were age oects (50 pure
|variance. For SSI, hearing loss (42% VAF) and age. age effects could not really be assessed, because it
(another 12% VAF) significantly contributed to [ was an older group of paricips
performance; for SPIN-high - only hearing loss (54% reported, degree of hearing loss was s«mngesn
VAE) For DS earng o (30% VAF) and i predictor variabl for the 4 monoli
lsymbol score (speed of mental processing mesures, bu accounted for ess vanance fo the
atcoutod for 15 of varance) aceounied fo 43% dichatic speech measure (DS)
of total variance.
4
Van Rool, JCGM & Plomp, R (1692). Audiive and roduced batiery o SRT T G and N, mamory span and 5555 530y, Gtoscop pecied [None Canorical arlaons: Treshds 63% v FL | Cararcal coraltons: D spar and oy
cagnitive factors n speech perception by elderly isteners Il.|processing speed. Tests administered on computer in S's siope - 11% var scanning -
Additonal data and final discussion. JASA, 91, 1028-1033. |home (NOT in the lab)
5
Fumes, L& Watson. 5.U._ Ghvistersen. LA Cokely, C.G.. [CUNY NST, CID W22 i unshaped (W-220) and special 533y, Tiods show a mid-o- Tovealed that ol e (Caroricaanayses GertTd Tearng ossas e —(Canerica T ied gh PCA and Canorical FOA second
Haling D.C, & Leo, L. (1934, Foctors associated with  shaped (225) e R SPI; prsentaton el forall * | moderateysevre earing s onaveage) cores at |: varal o accoun for varation na partof the set o |c contrbution of these: peroepton in noise at a high signal level that was not
individual differences i clnical measures of speect specch materials 70 and 90 dB SPL; SN B (using e lower presentation levl (athough weight was [setof cmena\ variables (esp. th first s redictspoch scores (especially COG 5 measurs |sources. DKt specy f subects wore natve accounted for by audibilty (accounts for about 7 % of
recogniton amang he idet.  Joura ofSpeech na speech shapad nose) tal o 20 mesurs of speech weak) varabl: Specch scores a ower presontaton eve) [om WAISR). bt low weight. Lile or o addilonal|pearers of Engien variance); source not identifed
Hearing Research, 37, 4654 ecognition: 5 tests x 2 presentation levels x 2 noise. lamong the elder\y subjot. Canonica arlaions: | varianooscconied o by ognvsoraucitry
candiions (G &.N) HL, 7075 processing measur
6
Fumes. LE., Coughlin, W and Taley, L (1696). Evaluation s Tag), dhole [ =38 040 young 20UTTs: young adulls |Age efiects observed on DIChoc CVs (21evels). [Fearing Toss was T T pecy TSubjecs =
ot or audlory orcetual - digis DS, dilc CV segments (vco o car ad normal hoarng;eldrly subjocts had hearing ranging |vowls n 1 car- consonants nthe other, and NUS - | DS, NUS itered, NUB-45°% and 63%TC: no efect Engish. dichotic NS and DSI; recommend 2 speech tests for
assessment in the eiderly. Journal of the American ant i the other ear), binaural NUB with high and low- ~ftom norma to moderate sioping high-frequency sn hearing _ |fitered. NOTE: litle association between scores on _[of age was observed for Dicholic Digils, DS, and auditory perceptual evaluation of elderly (at 90 0B
[Academy of Audiology. 7, 419-427. ans flting, NUS wi 45 and 654 70, ll presonted at 50 [ec Sty subjocs dividod o 2 subaroups. ENH (15)and denotc g and D8I it g eauoncy PTA up 0. [NUBLAS% TCR.NOTE. the 3 moasutos invohing SPL): VIOECITO (vowels in one ear consonanis in
B SPL EHi (25) L d that age was associated 6 were strongly correlated wih high frea’y PTA: the other) and dicholic nonsense-syllables with 90
Wit dichotic-competiion skills and auditory- DESPITE presentation lovel of 90 dB SPL. HFPTA ms lag.
patiem/temporal sequencing factor strongly negatively associated with general speech
understanding (PCA Factor 1)
7
Divenyi, P., & Haupt, KM. (1997). jical correlates of |SRT, CCT at 50 dB SL re PTA with contral white noise (60-87 yvs), pure-tone thresholds < 50 [Following ANCOVA to remove hearing loss effects, [hearing loss effects seen on SSI, e i e Robust age S INin
speech understanding deficts n elderly listeners with 30 4B SNR, low-p: 075 and |45 1 o 5. T 2. and ke, and 16 young normel nearng_ |commuad i so0 26 e o some s |oonence s, TC 60, MRT wihoch overborivon Engish. separation, sentence context
-moderate hearing los. . Age and laeral asymmelry e, rapid aomaing pooch (RAS), MRT neverborston|conirl subjocs RAS, CCT, TC30, RT 45 and 85 sec, and SPIN  [and i eration and some ! et o posch iahoty (P v 1P SPIN)
effects. Ear and Hearing, 18(1) 42.61 1.25 sec reverberation time, SSHCM spalial separation measures st o spaal measures. (nt . difrent cores
S5, Gampetng sentonce oot 5 48 SNR - monaural and betuween young and eld before ANCO
binaural, NUG with TC30 and TCBO, SPIN at +4 0B SBR - iflerences were not preserved after ANGOVA)
monaural and 3 spatial condiions
s
Divenyi, P., & Haupt, KM. (1997). Audiological correlates of [Same as 8a [same as 8a, [Age was expressed as the linear combin. of 4 |observed a high canonical r between hearing not assessed Didn't specify if subjects were native speakers of [hearing loss acounts for 2/3 of variance in speech
spoch undersianding dfs i ety Isfeners ith i o predicor variables: pure tone slope, SPIN 36 mono  |sensitvty measures and 6 measures of Englsh. easures; believe the remaining variance must
derate hearing loss. II. Correlation analysis. Ear and (SPIN 360 deg High + Low mlr\us SF\N Monaula\ understanding in non-optimal conditions (mostly due to central mechanisms (esp. for babble-related
eating. 162 100-15. High + Low), S5, and blate SPIN a and other nterferen res hus,
|test (but only accounted for 3‘\ 5% of vanancsh when (speech in reverberation; and between hearin ability to perceptually segregate one speech signal
Ihearing loss removed, age predicted by CCT, SPIN - |sensitvty and 7 measures of speech understanding rom another -stil a factor n older people when
SPT H+L and Auditory Filter Width (53.4% VAF) in distortion or interference auditory sensitivity is controlled.
8
Diveryi,P. & Haupt, KM (1997) foal Gorrelates of [Same a5 8a Same s B2 acied 6 factors, wilh the largest factor 20 Tactor extacted was heaning sensiiviy Tn PCA | ot assessed T peakers o [re-affimed mpartance of evalualng percepual
speech understanding deficts n elderly listeners with mild-o ntepreted as speech understanding with Englsh. segregation of simultaneous speech stimi
derate hearing loss. Il. Facior representation. Ear and interference; 2nd factor is hearing sensitiy (didn't
Hearing, 18(3) 189-201 really talk about "age effects” per s¢)
8¢
Dubri, TR, Lee, F-S. Wativews, L1 & Wils, J_FL(1937). NUB, ST, R-SPIN;: generated PTThs for NUG and SST-for = 123 peope wilh sn hearing Toss (55-64 yrs sefecied _[Tound no signiicant age effecis on any of e @ [co-varied Wil Te Speech measures; heargToss [ ot assessed T T = > dediing I speach
| Age-related and gender-elated changes in monaural SSIICM,MCR s 6. SPIN reserted i lndardmos el Wi 10-earage ange wihcquar e |speechmeasures, acoss ne 3 ol agegroups:ccouted gt prrion ofvariance i Engish. ecogpion s ot secori o oy sring
speech racogniton. J Speech Language Hearing Res, 40, |(+8 dB SNR); derived PB and PB-max, SSI-Max, SPIN-PH, | (55-64, 65-74, 75-84); final sample was 125 people: 250 wero sensitity.
444-452. SPIN-PL, and SPIN HFS (% hearing for speech) ears) i T 200 ecean spmoc scores amaanved for
males but not females (Pbmax, SSI max, SPIN-PH)
9
Jerger, 7. & Chl, R (1937) 550 word Ists, SST, DST, 3123 SPLs (60,80, 100), DST | = 180 eiderly S's > 60 hearings TTactor was general By [2Rearig o s accourted o 0% aranca n ot T T =
uditory impairment i elderly persons. JAAA, 7, 269-276. | with free report (FR) and directed report (DR) Sensiuy (o at 1.2, and 4k 15 0B HL_ norma score |(word rec [ e data sensilivity loss and high- | reported in this study. Engish.
on MMSE (>24) audibity); other a )
e poronmares. ierretod 20 conel
processing factor. No effects of age per s
10
Humes, L.E. (2005). Do Tests Measure [PI fun I-PB rollover, jects, 60-88 yrs (males and females); bilat, performed much poorer on NUETC NUG TC speech scores - accounted for by high- 1Q was the first signif pr for dichotic  [Didn't specify if subje d no PI-PB rollover; results’
iory Proceseingn tho Edary? Ea and Hoatng, 26, |ms g, NUS 1 45% TG hearing loss (o requency hearing loss (nonverbal IQ also identified | CV perf (although VAF was low)for TG speach - with |English. indicate that many measures of auditory processing
109-119. young norms) exarmned mrecﬂy though); Dichotic CV' \demwcaﬂan B bul ns.) hearmg Ioss partialled out, increases in age and in lhe eldeﬂy may reflect individual differences in
g0 Signif predictor variablo i 1Q associated with decroases in TG lon bt s neods o bo verid wih
accounl\ng lar Deﬂormance but multiple correlation sneech 4assocvaﬂons were weak) para\le\ tasks in different modalities
s low;
"
Golding, W Tayior, A Cuppies, L & Mitchell, P (2006). [ Vacquarie SST(WSSI). TVESIFE sooes: 762 paricpants, 54-90 yrs, PTA <50 d5 AL and no ear |affects of 2ge seen for al ests excapt KT MDST score e bossible Tt g Fave g v
Odds of demonsirating auditory processing abnormality in | derived CAP «es‘ ‘outcomes that were + for CAPD: g acymmet \nmv\dua\s wmh >SOABHLALS 12 Wbz andany - |> 24, oads of demonsllalmg CAP abnormality influenced Deﬂormznoe on the spesch measures; | cognilive screening roulnely n audtory assessment
h Ider adu: The haaring stud 1SS! Niox. Right 0 8. Did not include a increased by of oldr aduls fiorences in
Ear and Hearing, 27, 120-138. DS, Let MDSI 03 Bt e, Rt PB -GS s Lo eamr o hearng ot A s beeauet subsamle. | NS sors (i arons ooeen cognionand dichotic MDS! test (men higher odds of CAPD than
PB-MSSI m: Ihad good hearing (PTA< 20 dB HL; also think that | CAP findings) women); aiso observed car diference with
results from sentence-based CAP materials are effects on dichotic measures seen for LE and less for
rosistant to influence of peripheral hearing loss: RE
(comes were corrected for hearing loss
2
Vaughan, N Storzbach, D. & Furukawa, T (2006] ECE sentonces s Tme Englin, 5075 yis: hearing 250 ~ nce. ag: 50 [PoR Tod for it TS regression or actor
Sequencin working memory in 0,40, 50,60, o 65% (TCR): lsoconcucted heshods n Pl mic, moderat, o moc-se range; a3 varbl was ol xamined i rlaton o he - neangoss wasrt consderd avarable et couk 2245 o variance i speech cores Procesing analyses to examine how much of the variance in TG
understanding of rapid speech by older isteners. JAAA, 17, |exen fion tosts influence performance Spoed accounted for 19.5 % of variance, and speech is due to hearing sensitvit, age, and
518 mory eat, spetot procesaing tests, and tasts of sequential WM accounted for 19.2% of vriance; ognition
o parilng ot ago - soqvntl W had most
robust assoc with speech recogtion followed by
nonsocental WY
13




Cox, LC., McCoy, S Tun, PA, & Wingfield. A (2008)

Monotic auditory processing disorder tests in the older adult

population. Journal of the American Academy of Audiology,
8.

ovpass Mered speech (LPFS: culof 750 i, Q-GN SSI-
ICM at MCRs d-20 dB, Time-compressed
Sentencos and words - at 40 and 60% ime compression
presentation level did not exceed 80 dB HL

=45 oider adulls: 14 oider normal, 16 wilh high «rwuency

Gy TC Speech al 60% in the hearing 10ss group

hearing loss, 15 with low and hig
(PTA < 50 dB HL through 4000 Hz); 3 groups simlar in
cognitive measures

D (scores < 2
5.d. from noms); age did not emerge as an imp.
factor in APD performance

Gates, G A, Feancy, M.P., & Mills, D. (2008). Cross-
sectional age-changes of hearing in the elderly. Ear and
Hearing. 29(6), 865-874.

[W-22 31 90 a8 HL or max comfort evel SSFICM {0 GB MCR).
DSI - free report, DDT (Dichotic Digits Test) - free reporl. SSI,
DSI, and DDT presented at 50 dB SL re PTA Tested unti

asymptotic performance

= 24T aubjocts VAt ral e st (ased on
screen), PTA < 47 dB HL, word rec >

SSTICW scores Tor PTA Geciined from 85 10

1.6%lyr depending on ear and gender; DDT showed

smallageefct afe acjustment or PTAnmen (RE:
3lyr) and women (LE - 921y)

George A_ Gales; Mellssa L Anderson; 1. Patrick Feeney,
Susan M. McCurry: Eric B. Larson. (2008) Cenral Auditory
Dysfunction in Older Persans With Memory Impairment or
Aizheimer Dementia. Arch Otolaryngol Head Neck Surg,
134, 771-777.

CID V22 31 60 06 FIL, SSITCM (4 a5 WCR), DST, DDT
(same as study #15 above)

Flearing was a signi WE for TC sentences and
. LPFS.; in Mult Reg analysis - sp. Frequency

[Cognitive meastires were negligibie in analyses;
verbal abilty was a significant predictor for TG words.

hearing measures significantly predicted LPFS, SS (-{only.

(CR), TC sent and words (60% TCR); high
requency hearing loss NOT a signif predictor

hearing 1055 n he speech range played an mp. role
in APD performance, but age had lite effect; the only
speech APD test thal was not degraded by peripheral
resrngloss was Q-SIN; BUT SSH-CM, LPFS, and

C 8p- fuenced by perpheralhearing loss (but
oty when thoo = hearing oss  tow + i
requency range in mild to moderate aa«egom

ot examined but adjusted age 3

= 3 groups. Toss,
individuals with mild memory loss without dementia; memory-
impaired individuals with dementia; otherwise, criteria are:
same as in study #15 above (Gates et al., 2008)

s were older than The control
group. hence. age was factored out of analyses

ot examined, but
function

Tor cognitive

(Goesrt indicate f native language was Engish

Goncludes that CAPD ysfunction, beyond changes

resbycusis in people > 70 yrs. SSIICM showed
more rapid decline with age than the two dichotic
tests; thus, recommend routine cliical assessment
of CAP with SSIICM test (but need to have adequate
memory)

X s had p g Tran contral
|aroup; hence, hearing was factored out of analyses

fone resholds and age was
used I evelusing aroup seores, DS 1ot chowed
largest difference between the 3 groups controls >
num i memary » domentia dementia groups; SSI(CM
ed largest difference between mild memory and
uemenua groups (SSI may be sensitive to
rogression in memory impairment)

GSsocialion between memory
loss and tests of central auditory function. Not a
surprising result given DS stresses memory and

[motor components of the task.

Vaughan, N Storzbach, D., & Furukawa, 1. (2008)
mvesnganon of Bolenna\ cognitive tests for use with older

TEEE sentonces and anomalous sentences - TC at 0, 40, 50,
160, and 65% TCR; also conducted extensive

Journ;
o 19, 355.541

v g memory
tests, speed of proc tests, and tests of attention; presented at
0 dB SPL

native speakers of Engish. 50-75 s, pure one
iveshald n mid range (ow réauencies) and moderately-
ere range (high frequencies); normal

PGAraacis Pt scfiled orage showed 3

hearing loss + age of variance in

Sequential W - sig

componer WM. seqental Wit
Pr d (61% VAF)

seve
cognitive screening tests

: 2
contance yeps at 50% and 66% O 1 component
(80% VAF)

enence esks
Hahos 4 wih compressod spoech wro fr LNS,

fukscal Q and veroal 10 (when cotroling for ag0

and heaig s} spproximataly 3% o

variance In compresead spoech was s o

cogniive varabes, ospocaly LNS

‘age, hearing [oss.
and cognitive measures was 41.6% (< half of
sentence score variance).

Gates GA, Gibbons L, McCurry S, Crana P, Feeney WP,
Larson E. (2010). Executive Dysfunction and Presbycusis in
Older Persons with and without dementia. Cognitive and
Behavioral Neurology, 23, 218-23.

SSIICW, DST free mode, DDT (as described in #15 above)

E [71-96 yrs}; 3 groups: Gonrols without
[memory loss, individuals with mild memory loss without
dementia; memory-impaired individuals with dementi
otherviise, criteia are same s i study #15 above (Gales et
1., 2008)

Gmong conirol group wilh normal cogniive funciion,
observed abnormal central auditory results in 40—

15%. Reported as controlled, but not assessed as a
separate factor.

Gerived an exec funclion score from Reuropsych
tests: tail making, clock drawing, Stroop color and
word test; Execuive funcion score was associated
with PTA after controliing for sex, age, and educ;
Execuive function score was significantly associated
wih a3 CAP speech lsts: Exccutive funclon

plained worse DSI, ant e of worse.
5T (ower o ster oo e s o
strongly associated with auditory outcomes.

irm an associate between CAPD Tn aging and
cognition (CAP tests require short-term memory, taskc|
shifting, and attention-to-task); recommend th:

elderly patients with substantial CAPD be referred for
neuropsych eval.




