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Learning Objectives

e At the conclusion of this presentation, participants will be able
to:
— List 4 comorbidities associated with hearing loss;

— Summarize the results of 2 studies supporting the association
between hearing loss and dementia;

— Discuss the clinical implications of the studies reviewed in the
presentation



Comorbidity

 The simultaneous presence of two chronic diseases or
conditions in a patient

—  https://www.google.com/webhp?sourceid=chrome-instant&ion=1&espv=2&ie=UTF-8#g=comorbidity&*

Use over time for: comorbidity



https://www.google.com/webhp?sourceid=chrome-instant&ion=1&espv=2&ie=UTF-8#q=comorbidity&*

Chronic Condition

A human health condition or disease that is persistent or

otherwise long-lasting in its effects or a disease that comes
with time

e The term chronic is often applied when the course of the
disease lasts for more than three months

https://en.wikipedia.org/wiki/Chronic_condition



Hearing Loss as a Chronic Condition

 For example, what do hearing loss and diabetes share in common?
— Invisible
— Progressive
— Painless
— Often incurable
— Treatable
— Professional expertise is ‘front-loaded’
— Self-managed behavioral change is required for long-term success

— When collaboratively self-managed, patient experiences reduced activity
limitations and participation restrictions and increased QoL



Comorbid Conditions Associated
with Hearing Loss

Social Isolation
Loneliness

Depression

Falls

Cardiovascular disease
Diabetes

Dementia

Mortality



Other Associations

Fibromyalgia
Anemia

Psoriasis
Rheumatoid arthritis
Kidney disease
Sleep apnea

Diet



Age-Related Hearing Loss (Presbycusis)

Sensory

Neural
Strial/metabolic
Cochlear conductive
Mixed
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Table. Prevalence and Number of Individuals in the United States With Hearing Loss?
L ________________________________________________________________________________________________________________________________________________________________________________________________________________________________|

% (95% CI)D
! Prevalence of Hearing Loss l
=25 dB (Bilateral and
Prevalence of Hearing Loss =25 dB (Bilateral)® Unilateral)®
' Sex Race/Ethnicityd Total H Total '
! . H No. With H No. With l
Overall Hearing Loss Overall Hearing Loss
Variable Female Male White Black Hispanic Prevalence  (in Millions)  Prevalence (in Millions)
Age,y
12-19 0.42 (0-0.91) 0.20 (0-041) 0.26 (0-0.66) 0.48 (0.11-0.85) 0.43(0.04-0.82) 0.31(0.04-0.57) 0.10 3(1.5-31) 0.76
20-29 0.35 (0-0.79) 0. 48 (0-14) 0. 43 (0-1.3) 0.63 (0-1.9) 0.35 (0-0.90) 0.42 (0-0.97) 0.16 2(1.4-5.1) 1.2
30-39 0. 79 (0-1.8) 5(0.14-4.9) 8 (0-3.8) 1 7(0-3.9) 1.6 (0.22-3.1) 1 6(0.23-3.1) 0.68 4(3.3-7 6) 2.3
40-49 5 (0.94-8.1) 7(5.0-12.4) 4(4.5-10.3) 3(0-3.3) 73(20-125) 6.5(4.1-8.8) 2.8 129(9 8-15.9) 56
50-69 1(3.6-8.6) 203(145 -26.2) 145 (9.9-19.2) 71 (3.0-11.2) 13.8(64-21.2) 13.1(9.4-16.8) 44 28.5 (23.3-33.7) 96
16 8(12.1-215) 39.2(31.7-46.8) 2656 (21.1-321) 159(9.8-22.1) 289 (17.0-40.8) [068]22.3-31.4) 5.7 449 (40.9-48.9) 95
[70-79] 485 (38.5-585) 63.4(56.2-70.5) 55.8 (47.6-63.9) 390 (26.2-51.7) 66.8(52.3-81.2) [851(48.0-62.2) 8.8 68.1{61.2-75.1) 10.8
=80 | 75.6 (69.7-815) 84.6(79.0-90.3) 815 (785-84.5) 54.8(406-69.0) 60.7 (34.8-86.6) [72.11076.0-82.2) 7.3 89.1{86.1-92.0) 8.3
Estimated total No. I | | |
of individuals 30.0¢ 481
with hearing
loss, (in
millions)

Lin et al. Arch Intern Med. 2011;171(20):1851-1853. doi:10.1001/archinternmed.2011.506

dNational Health and Nutritional Examination Surveys 2001 through 2008 (n=7490)

DAl values represent prevalence percentage except for the column titled “No. With Hearing Loss (in Millions),” which represents the number of prevalent cases.

CHearing defined by the average of hearing thresholds at 0.5-, 1-, 2-, and 4-kHz tones presented by air conduction.

dPrevalence estimates by race/ethnicity are only presented for the 3 largest racial/ethnic groups. Individuals from all racial/ethnic groups are included in the overall prevalence.
€Numbers do not sum to group total because of rounding.




Auditory & Perceptual Consequences

e Decreased audibility

— Difficulty hearing low level speech & environmental sounds

 Widened auditory filters

— Difficulty understanding speech, particularly in noise

e Reduced dynamic range

— Increased sensitivity to high-level sounds



Consequences of Aging on Speech Perception

Audibility
Intelligibility
Stream segregation (attention)

Speed of processing
Temporal processing (e.g. gap detection, voice-onset time)
Working memory




Psychosocial Consequences of Compromised

Withdrawal
Reduced QoL
Depression

solation
Cognitive decline
Dementia(?)

Speech Perception




Hearing Loss

Compromised

speech
perception

Greater
communication
effort; reduced

social
engagement

Impaired
cognition; poorer
physical function;
poorer quality of

life



Some Definitions

 Odds ratio = the odds that an outcome (e.g. falling) will occur given a
particular exposure (e.g. hearing loss), compared to the odds of the
outcome occurring in the absence of that exposure

— Example: The odds of falling is twice as likely among people with hearing loss
than people without hearing loss

e Risk ratio (relative risk) = cumulative risk of an outcome occurring over a
time span

— Example: At the end of the study, the risk of having dementia without hearing
aids is twice that with hearing aids

e Hazard ratio = risk at a particular time

— Example: The risk of having hearing loss with CVD is twice that compared to
without CVD at 5 years post-diagnosis



SOCIAL ISOLATION & LONELINESS



TABLE 3. Multivariate analyses of associations between hearing loss and cognition, social isolation, falls, hespitalizations, depression,

and burden of physical and mental health

Parameter Estimata®t

MHAMES Cycleis) Ctoome n (5% CI) i
10892002 Digit Symbol Substitution Test score 518 —2.14 (-4.11, -0.18) 0.03
0002004 Social IEolatonT janes FBd years) D) TEZ 190, 1.00) 0.001
2004-2005 Sccial Iolation (ages 70+ Years) 265 108 10.77, 1.52)) 051
2001-2004 Any difficulty with falfing in past year 1845 1.15 {0.82, 1.43) 021
2005-2006 and Any hospitalization in past year 1064 1.15 (0.96.1.38) 0.13
2000-2010 =10 days of poor physical health in past month 1004 1.22 0.96,1.58) 0.10
=10 days of poor mental health in past month a74 1.2 1092, 1.60) 047
Moderate-severs depression (PHO-9 score = 10) a74 1.0 (0.84, 1.40) 0.51

Tha sampie INCIUCES participants with Noema haaring, Lnecknowadged haaring 0SS, o Unacdorssed hearng iss.

"OR par 10508 Inoreaso in FTA R e bolior haaning cor wors aslimaiod & asch cwloome anoepd e DEST, for whilch 2 F cooflioion! measuring avarage change in DEST por 1008 nomaso

i FTA was asimaned.

1A anaiyses ware adusicd for age, s, mosiaiinicly, kvl of eoUnalion, annual househokd inooma, and hishones of dabalos, congasive hedT oisass, COFnnary ariory oisaass, myocandal

infarciion, anging, sk, smoring, and iyporiansion.

FEook isn@ton dafined By Raving al ieas! two Of e Solowing. no oibsa 'Wand's, No S0OUSE o Mman B0 paringr, no one 0 prowicie amabiona)! suppon, and no ona 20 provicka Minanoial supporn.
Cl, confickenos indara; DEET, Mgl Symibod Subsiiibion Test; NHANES, Madionsi Hoaith and Meiri¥on Examinedion Survey; O, ods miios; FHOWD, Sotiem Patient Hoalth Ouestinnnaia; FTA,

ol e

Mick & Pichora-Fuller, 2016
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Abstract

Objective: The objective of this study is to determine factors associated with
loneliness in older adults presenting for hearing loss treatment. Method: A
cross-sectional analysis was conducted of 145 participants (aged 50-94) who
presented for hearing aids or cochlear implants and were enrolled in the
Studying Multiple Outcomes After Aural Rehabilitative Treatment (SMART)
study from 2011 to 2013. Social, communicative, physical, and mental health
functioning were assessed using self-administered questionnaires, and loneliness
using the University of California, Los Angeles (UCLA) Loneliness Scale.
Results: Younger age and greater hearing loss were significantly associated with
greater loneliness. Metrics of depressive symptoms and hearing-related quality
of life, communication difficulties, and emotional well-being, mental health, and
36-ltem Medical Outcomes Study Short-Form (SF-36) scores were moderately
or highly correlated with loneliness. Discussion: Younger age and greater
hearing loss are independently associated with higher levels of loneliness in older
adults presenting to clinic for hearing loss treatment Further studies needed
to determine whether hearing treatment can reduce loneliness in older adults.

Keywords
hearing, loneliness, quality of life, aging, well-being



Change in Psychosocial Health Status Over 5 Years in
Relation to Adults’ Hearing Ability in Noise

Mariska Stam,' Jan H. Smit,? Jos W. R. Twisk,* Ulrike Lemke,* Cas Smits,'
Joost M. Festen,' and Sophia E. Kramer'

Objectives: The aim of this study was to establish the longitudinal rela-
tionship between hearing ability in noise and psychosocial health out-
comes (i.e., loneliness, anxiety, depression, distress, and somatization)
in adults aged 18 to 70 years. An additional objective was to daterming
whether a change in hearing ability in noise over a period of 5 years was
associated with a change in psychosocial functioning. Subgroup effacts
for a range of factors were investigated.

Design: Longitudinal data of the web-based Netherlands Longitudinal
Study on Hearing (NL-SH) (N = 508) were analyzed. The ability fo recog-
nize speech in noise (i.e., the speach-recaption-threshold [SRTn]) was
measurad with an online digit triplet test at baseline and at 5-year follow-
up. Psychosocial health status was assessed by online questionnaires.
Multiple linear regression analyses and longitudinal statistical analyses
(i.e., generalized estimating equations) were performed.

Results: Poorer SRTn was associated longitudinally with more fealings
of emotional and social loneliness. For participants with a high educa-
tional level, the longitudinal association betwean SRTn and social loneli-
ness was significant. Changes in hearing ability and loneliness appeared
significantly associated only for specific subgroups: those with stable
pattern of hearing aid nonuse (increased emotional and social loneli-
ness), who entered matrimony (increased social lonaliness), and low
educational level {less emotional loneliness). No significant longitudinal
associations were found betwesn hearing ability and anxisty, depression,
distress. or somatization.

Conelusions: Hearing ability in noise was longitudinally associated with
loneliness. Decline in hearing ability in noise was related to increase
in loneliness for specific subgroups of participants. ‘One of these sub-
groups included participants whose hearing deteriorated over 5 years,
but who continued to report nonuse of hearing aids. This is an important
and alarming finding that needs further investigation.

Key words: Adults, Digit triplet test, Hearing status, Loneliness,
Prospective study, Psychosocial functioning.

(Ear & Heaning 2016;37:680-689)

is still subject to debate. Only a small number of prospective
studies investigating the relationship between hearing status and
various parameters of psychosocial health have been conducted
and the outcomes of these studies are not always in agreement
(Table 1). In some of these studies, a moderate to severe self-
reported hearing impairment at baseline appeared to be associ-
ated with higher levels of depression | year later (Wallhagen
et al. 1996; Strawbridge et al. 2000), 3 vears later (Saito et al.
2010}, or even over 16 years later (Kiely et al. 2013). However,
other studies failed to find such an association (Chou 2008;
Pronk et al. 2011). Evidence supporting a relationship between
the existence of hearing impairment at some moment in time
and feelings of loneliness some vyears later was found more
consistently (Strawbridge et al. 2000; Wallhagen et al. 2001;
Pronk et al. 2011).

Furthermore, several studies have investigated the impact of
achange in hearing on an individual’s psychosocial health status.
Faster decline in hearing ability in noise appeared to be associ-
ated with a stronger increase in social and emotional loneliness
in older participants with moderate level of impairment at base-
line (Pronk et al. 2014). In addition, the same study reported that
emotional loneliness increased with hearing decline, predomi-
nantly for those who had recently lost their partner. A decline in
hearing ability in noise appeared to be associated neither with
a change in depression (Pronk et al. 2014) nor with a change in
anxiety (thesis of Pronk 2013). Another study found no statisti-
cally significant differences in psychological distress over time
between older participants with self-reported declining hearing
and those with stable hearing status (Corna et al. 2009). Addi-
tional longitudinal studies investigating the change in hearing
status and the simultaneous change in psychosocial health over
time are needed to further clarify these relationships.

L NSRS SRS, I ——— T | - SUN 5 ——— . -



TABLE 1. Overview of longitudinal studies about the relationship between hearing status and psychosocial health

Descriptive Information of the Studies

Longitudinal Relationship Between Hearing Status and:

Other Parameters
Follow-Up of Psychosocial
First Author (Year) Study Population  Country (Year) Hearing Ability Qutcome Measure Loneliness  Depression  Anxiety Health
Sirawbridge et al. (2000) 50-102 yrs USA 1 Self-report DsM-lI-R Yes Yes - -
M = 2461 3 situations
Wallhagen et al. (2001) 50102 yrs USA 1 Self-report DSM-NI-R Yes \/ Yes - -
N =2442 3 situations
Chou (2008) =65 yrs England 2 Self-report CES-D - MNo - -
N =3782 5-point scale
Coma et al. (2009) =50 yrs Canada [ HUI Generalized distress - - - Mo relationship
M=1113 4 t-groups with distress
Saito et al. (2010) =65 yrs Japan 2-3 HHIE-S Geriatric depression scale - Yes - -
M = 580 No vs. Yes
Pronk et al. (2011) 63-93 yrs The Netherlands 4 Speech-in-Moise test LON-scale Yes, for \/ Mo - -
M = 996/830 Self-report CES-D subgroups
Gopinath et al. (2012) 49+ at TO Australia 5 Audiometry HHIE-S - Yas - Relationship
M=2334 with emotional
distress
Kiely et al. (2013) 65103 yrs Australia 16 Audiometry CES-D - Yes - -
M= 1611
Pronk et al. (2014) 63-93 yrs The Metherlands 37 Speech-in-Moise test  LON-scale Yes, for \/ Mo MNo* -
MN=1178 CES-D subgroups

*Results about anxiety as reported in the thesis of Pronk (20131
CES-D, Center for Epidemiclogic Studies Depression Scale; DEM-I-A, Diagnostic and Statiztical Manual of Mental Disorders major depressive episodes scale; HHIE-5, Heanng Handicap lmventory for the Elderly Screening Varsion; HUIL Health Litility

Index; LON-zcaie, De Jong Gierveld Lonsliness scaie.

6E9-089 "9 "ON "LE "TOA "ONTIVIH ¥ ¥vd / TV 13 WV.LS



JAMA Psychiatry | Original Investigation

Association of Higher Cortical Amyloid Burden

With Loneliness in Cognitively Normal Older Adults

Mancy J. Donovan, MD; Olivia |. Okereke, MD, SM; Patrizia Vannini, PhD; Rebecca E. Amariglio, PhD;
Dorene M. Rentz, PsyD; Gad A. Marshall, MD: Keith A. Johnson, MD; Reisa A. Sperling, MD

IMPORTANCE Emotional and behavioral symptoms in cognitively normal clder people may
be direct manifestations of Alzheimer disease (AD) pathophysiclogy at the preclinical stage,
prior to the onset of mild cognitive impairment. Loneliness is a perceived state of social and
emotional isolation that has been associated with cognitive and functional decline and an
increased risk of incident AD dementia. We hypothesized that loneliness might occur in
association with elevated cortical amyloid burden, an in vivo research biomarker of AD.

loneliness in cognitively normal older adults.

DESIGM, SETTING, AND PARTICIPANTS Cross-sectional analyses using data from the Harvard
Aging Brain Study of 79 cognitively normal, community-dwelling participants. A continuous,
aggregate measure of cortical amyloid burden, determined by Pittsburgh Compound
B-positron emission tomography (PiB-PET), was examined in association with loneliness in
linear regression models adjusting for age, sex, apolipoprotein E £4 (APOE=4), socioeconomic
status, depression, anxiety, and social network (without and with the interaction of amyloid
and APOE=4). We also quantified the association of high amyloid burden (amyloid-positive
group) to loneliness (lonely group) using logistic regression, controlling for the same
covariates, with the amyloid-positive group and the lonely group, each composing 32% of
the sample (n = 25).

MAIN OUTCOMES AND MEASURES Loneliness, as determined by the 3-item UCLA Loneliness
Scale (possible range, 3-12, with higher score indicating greater loneliness).

E Invited Commentary

Supplemental content

RESULTS The 79 participants included 43 women and 36 men with a mean (SD) age of 76.4
(6.2) years. Mean (SD) cortical amyloid burden via PiB-PET was 1.230 (0.209), and the mean
(5D0) UCLA-3 loneliness score was 5.3 (1.8). Twenty-two (28%) had positive APOE=4 carrier
status, and 25 (32%) were in the amyloid-positive group with cortical PiB distribution volume
ratio greater than 1.2. Controlling for age, sex, APOEe4, socioeconomic status, depression,
anxiety, and social networl, we found that higher amyloid burden was significantly associated

with greater loneliness: compared with individuals in the amyloid-negative group, those in

the amyloid-positive group were 7.5-fold (95% Cl, 1.7-fold to 34.0-fold) more likely to be

classified as lonely than nonlonely (B = 3.3, partial r = 0.4, P = .002). Furthermore, the

association of high amyloid burden and loneliness was stronger in APOEE4 carriers than in
noncarriers.

CONCLUSIONS AND RELEVANCE We report a novel association of loneliness with cortical
amyloid burden in cognitively normal older adults, suggesting that lonelinessis a
neuropsychiatric symptom relevant to preclinical AD. This work will inform new research into
the neural underpinnings and disease mechanisms involved in loneliness and may enhance
early detection and intervention research in AD.

JAMA Psychiatry. doi:10.100Y/Jamapsychiatry. 2016 2657
Published cnline November 2, 2016.



Figure. Cross-sectional Relation of Cortical Amyloid Burden
and Loneliness

4 -

Adjusted UCLA Loneliness Scale

P=.002

0.4 0.2 0 0.2 0.4 0.6
Adjusted Amyloid Burden, Cortical PiB DVR

Multiple linear regression analysis was performed for loneliness, measured by
the 3-item UCLA-3 Loneliness Scale (higher score indicates greater loneliness),



DEPRESSION



TABLE 1. Overview of longitudinal studies about the relationship between hearing status and psychosocial health

Descriptive Information of the Studies

Longitudinal Relationship Between Hearing Status and:

Other Parameters
Follow-Up of Psychosocial
First Author (Year) Study Population  Country (Year) Hearing Ability Qutcome Measure Loneliness  Depression  Anxiety Health
Sirawbridge et al. (2000) 50-102 yrs USA 1 Self-report DsM-lI-R Yes Yes - -
M = 2461 3 situations
Wallhagen et al. (2001) 50102 yrs USA 1 Self-report DSM-NI-R Yes 'ﬁ"es‘/ - -
N =2442 3 situations
Chou (2008) =65 yrs England 2 Self-report CES-D - MNo - -
N =3782 5-point scale
Coma et al. (2009) =50 yrs Canada [ HUI Generalized distress - - - Mo relationship
M=1113 4 t-groups with distress
Saito et al. (2010) =65 yrs Japan 2-3 HHIE-S Geriatric depression scale - YeS\/ - -
M = 580 No vs. Yes
Pronk et al. (2011) 63-93 yrs The Netherlands 4 Speech-in-Moise test LON-scale Yes, for Mo - -
M = 996/830 Self-report CES-D subgroups
Gopinath et al. (2012) 49+ at TO Australia 5 Audiometry HHIE-S - Yes\/ - Relationship
M=2334 with emotional
distress
Kiely et al. (2013) 65103 yrs Australia 16 Audiometry CES-D - Yes\/ - -
M= 1611
Pronk et al. (2014) 63-93 yrs The Metherlands 37 Speech-in-Moise test  LON-scale Yes, for Mo MNo* -
MN=1178 CES-D subgroups

*Results about anxiety as reported in the thesis of Pronk (20131
CES-D, Center for Epidemiclogic Studies Depression Scale; DEM-I-A, Diagnostic and Statiztical Manual of Mental Disorders major depressive episodes scale; HHIE-5, Heanng Handicap lmventory for the Elderly Screening Varsion; HUIL Health Litility

Index; LON-zcaie, De Jong Gierveld Lonsliness scaie.
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Table 2. Stepwise Logistic Regression Models of the Odds of Major Depressive Disorder or Any Depressive
Symptoms per 25 dB of Hearing Loss (HL) and Hearing Aid Use (HA)

Major Depressive Disorder Any Depressive Symptoms
BPTA per 25-dB HL HA BPTA per 25-dB HL HA
Model Ddds Ratio (95% Confidence Interval)
Base (HL + HA) 150 (074-304) | 0.28 (0.13-0.60)" [1.63 (0.90-2.97) | 0.27 (0.12-0.59)°
Base plus demographic factors 1.59 (0.63-4.03) 0.34 (0.14-0.83)° 1.54 (0.76-3.14) 0.34 (0.15-0.79)"
Base plus demographic and cardiovascular factors 1.63 (0.66-4.02) 0.35 (0.14=0.90)"  1.58 (0.77-3.25) 0.33 (0.14-0.77)"

BPFTA=better ear pure tone average (per 25-dB loss). Hearing loss 1s defined as a speech-frequency pure tone average of hearing thresholds ar 0.5, 1, 2,
and 4 kHz in the better-hearing ear. Demographic factors include age, sex, race and ethnicity, and education; cardiovascular nsk factors include hyperten-
sion, diabetes mellitus, smoking status, and smroke.

P 001

"P < .03,

Mener DJ, Betz J, Genther DJ, Chen D, Lin FR. (2013) Hearing loss and depression in older adults. J Am Geriatr Soc 61(9):1627-29
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ICI bservational Study

Increased risk of depression in patients with
acquired sensory hearing loss

A 12-year follow-up study

Wei-Ting Hsu, MO, Chih-Chao Hsu, MD®, Ming-Hsun Wen, MD®, Hong-Ching Lin, MO,
Haun-Tien Tsa MD, PhD®, Peilen Su, MD, PhD®*, Chi-Te Sun, r-.-'Ec Cheng-Li Lin, MECH
Chung-Yi Hsu, MD, PhD, Kuang-Hs Chang, PhD! , ¥i-Chao Hsu, PhD>

Abstract

Acauirad sansory haaring bes (SHL) i suggested 1o b associated wih deprassion. Howaver, soma studies have raportad |
conficting results. Our study investigatad the relationship batwean tha prevalanca of SHL and the incidance of daprassion ovar
12 yaars of folow-up by using data from the Takwan Mational Haalth Insuranca Resaanch Databass (MHIRD). Wea sought to datarmine
the association betwean SHL and subsequant devalopment of dapression and decuss the pathaphysiclogical meachanism
undarling the assocition,

Patiants with SHL wera dantified from tha NHIFD {SHL cohart). A non-SHL oohor, comprising patiants without SHL frequancy-
matched with tha SHL patiants acconding 1o age group, Sax, and the yaar of diagnosis of SHL at the ratio of 1:4, was constructad,
and the incidanca of daprasgon was evaluatad in both cohorts. A mulivarabie modal was adgjusted tor aga, sax, and comorbidty.

The SHL cohort and non-SHL cohort comprised 5043 patiants with SHL and 20,172 patiants without SHL, respactiely. Tha
incadancas dansly rates wans 9.50 and 4.78 par 1000 p-am'n-ym's I'I the S}I_cchort mdnmﬁ-l_ccha't e thialy. Mtar
adustrmant far age, sax, and comarbidias, the risk of da : :

Abbreviations: 5-HT = 5-hydroxyiryplaming, ADLs = actiities of daily lving, CAD = coonary artery disease, Gl = confidancea
intarvals, CKD = chronic kidney dseasae, COPD = chronic obstructive pumonary dssasa, HR = hazard ratios, LHID200 =
Longitudina Health Insuranca Databeasa of 2000, NHI = Naticnal Haatth Insuranca, NHIRD = National Heatth Insuranos Resaanch
Databasa, SHL = Sansory Hearing Loss, S8Rk = salaciva sarotonin reuplake inhibitars, US = Unitad Statas.

Keywords: daprassion, NHIRD, sensory haaring koss
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Original Investigation
Hearing Impairment Associated With Depression in US Adults,
National Health and Nutrition Examination Survey 2005-2010

Chuan-Ming LI, WD, PhD; Xnzhi Zhang, MD, PhD; Howard ). Hoffman, kA: kary Frances Cotch, PhD;
Christa L. Themanin, MA, C0C-4; M. Roy Wikon, MO

IMPORTANCE Depression among hearing impaired US adults has not been studied previoushy.

OBJECTIVE Toestimate the prevalence of and risk factors for depression among adults with
hearing loss,

DESIGN, SETTING, AND PARTICIPANTS Adults aped 18 years or older (M - 18 318} who
participated in the Mational Health and Mutrition Examination Survey (NHANES), 2005-2010,
a nationzlly representative sample.

INTERVENTIONS Multistage probability sampling of US population.

MAIN OUTCOMES ANDMEASURES Depression, assessed by the O-item Patient Health
Questionnaire (PHQ-9) scale, and hearing impairment (HI), assessad by salf-report and
audiometric examination for adults aged 70 years or clder.

RESULTS The prevalance of moderate to severe depression (PHO-0 score, =10) was 4.9% for
individuals reporting excellent hearing, 71% for those with hearing, and 11.4% for

participants who reported a little trouble or greater HI. Using excellent hearing as the
reference, after adjusting for all covariates, multivariate odds ratios (0ORs) for depression were
1.4 (95% CI, 11-1.8) for gpood hearing. 17 (1.3-2.2) for a litthe trouble, 2.4 (1.7-3.2) for moderate
trouble, 1.5 (0.9-2.5) for a lot of trouble, and 0.6 (00)-2.5) for deaf. Moderate HI (defined by
better ear pure-tone average of hearing thresholds at 0.5, 1, 2, and 4 kHz within the range 35-
to 49-dB hearing level) was significantly associated with depression among older women
(DR, 2.9: 95% CI. 1.3-112), after adjusting for age, sex, racefethnicity, lifestyle characteristics,
and selected health conditions.

CONCLUSIONS AND RELEVANCE After accounting for health conditions and other factors,
including trouble seeing, self-reported HI and zudiometrically determined Hi were
significantly associated with depression, particularly in women. Health care professionals
should be aware of an increased risk for depression among adults with hearing loss.

JAMA Ctokaryngol Head Meck Surg. 2014:14044):253-302. 0ok101001jamanta 20142
Putiished anling Mand 6, 2074,
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Flgure 2. Bettar Ear Pure-Tons Average (BE PTAJ and 9-ftam Patient
Health Questionnaire (PHQ-9) Mean Score by Reported Hearing Status,
Mational Health and Mutrition Examination Survey 2005-2006

and 2009-2010
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FALLS



Falls are the leading cause of fatal and non-fatal injuries among
the elderly leading to significant health, social, economic, and
emotional consequences



TABLE 3. Multivariate analyses of associations between hearing loss and cognition, social isolation, falls, hospitalizations, depression,
and burden of physical and mental health

Farameter Estimate*t

MHAMES Cycleis) Cutcome n rah% CI) p
19992002 Digit Symbol Substitution Test scors 516 —2.14 (-4.11, -0.18) 0.03
19992004 Social isolationt (ages 6069 years) B39 1.52 (1.19, 1.93) 0.001
2004-2005 Social isolation (ages 70+ years) 465 1.08 (077, 1.52) 0.61
L2001 —2004 Any dificulty with Talling in past year 1845 1AL 00 149 021
20052006 and Any hospitalization in past year 1064 1.15 (0.96,1.38) 013
2008-2010 =10 days of poor physical health in past month 1004 1.22 (0.96,1.55) 010
=10 days of poor mental health in past month a74 1.21 (0.92, 1.60) QA7
Moderate-severe depression (FHO-9 score = 10) 874 1.00 (0.84, 1.40) 051
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Hearing Loss and Falls Among Older Adults

in the United States
I older adults is of significant public health impor-
tance. While hearing is not typically considered a
risk factor for falls, a recent report of a cohort of older
Finnish female twins demonstrated a strong associa-
tion between audiometric hearing loss and incident
falls.! Possible pathways that could explain this
observed association include comcomitant cochlear
and vestibular dysfunction, poor awareness of the
auditory and spatial environment, or mediation
through the effects of hearing loss on cognitive load
and shared attention. The latter 2 pathways, which
suggest a possible causal pathway between hearing
loss and falling, are intriguing because hearing loss is
highly prevalent but remains vastly undertreated in
older adults.** The objective of this current study was
to investigate the cross-sectional association of audio-
metric hearing loss with self-reported falls in a repre-
sentative sample of the United States population aged

dentifying modifiable risk factors for falls in

Results. From 2001 to 2004, a total of 2017 partici-
pants aged 40 to 69 years underwent concurrent
assessment of hearing loss and fall history in NHANES
(eTable). A hearing loss of greater than 25 dB was preva-
lent in 14.3% of these participants, and 4.9% of the par-
ticipants reported falling over the preceding 12 months.
We examined the association of hearing loss with hav-
ing self-reported falls in stepwise logistic regression
models. In an unadjusted model, hearing loss was sig-
nificantly associated with the odds of reported falls. For

every 10-dB increase in hearing loss, there was a 1.4-

fold (95% CI, 1.3-1.5) increased odds of an individual

reporting a fall over the preceding 12 months. Adjust-

ment for demographic factors (age, sex, race, educa-
tion), cardiovascular factors (smoking, diabetes, hyper-
tension, stroke), and vestibular balance function did not
substantially change the magnitude or significance of this
association (Table). Restricting the analytical cohort only
to those participants with a hearing loss of 40 dB or less
(thereby excluding those with a moderate or severe hear-
ing loss) did not affect the magnitude of our results

(cf Table).

ARCH INTERN MED/VOL 172 (NO. 4), FEB 27, 2012
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Lin FR, Ferrucci L. (2012). Hearing loss and falls among older adults in the United States. Arch Intern Med, 172(4):369-371



Tahle. Stepwise Logistic Regression Models of the Odds
of Self-Reported Falls per 10 dB of Hearing Loss, National
Health and Nutritional Examination Survey, 2001-2004

Odds of Falling
per 10 dB of Hearing
Variable? N Loss (95% CI)®
Base model (hearing loss only) 2017 1.4 (1.3-1.5)
Base + demographic factors 2016 5(1.3-1.8)
Base + demographic factors 1999 1.4(1.2-1.7)
+ cardiovascular risk factors

Base + demographic factors 1674 1.6 (1.2-1.9)

+ cardiovascular risk
factors + vestibular
balance function

2Demographic factors include age, sex, race/ethnicity, and education;
cardiovascular risk factors include smoking status, diabetes mellitus,
hypertension, and stroke; and vestibular balance function was assessed by
condition 4 of the Modified Romberg Test of Standing Balance on Firm and
Compliant Support Surfaces and was administered only to the 1684 study
paEicipants who passed the 3 prior easier test conditions.
P < .001.

Lin FR, Ferrucci L. (2012). Hearing loss and falls among older adults in the United States. Arch Intern Med, 172(4):369-
371



Falls

The magnitude of the association of hearing loss with falls is
clinically-significant, with a 25-dB hearing loss (equivalent from
going from normal to mild hearing loss) being associated with a

nearly 3-fold increased odds of reporting a fall over the
preceding year

Lin FR, Ferrucci L. (2012). Hearing loss and falls among older adults in the United States. Arch Intern Med, 172(4):369-
371
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Hearing as a Predictor of Falls and Postural Balance in
Older Female Twins

Anne Viljanen,! Jaakko Kaprio,>? llmari Pyykko,* Martti Sorri,” Satu Pajala,® Markku Kauppinen, '
Markku Koskenvuo,? and Taina Rantanen'

'Department of Health Sciences, Finnish Centre for Interdisciplinary Gerontology, University of Jyviskyli, Finland.
“Department of Public Health, University of Helsinki, Finland.

*Department of Mental Health and Alcohol Research, National Public Health Institute, Helsinki, Finland.
“Department of Otorhinolaryngology and Head and Neck Surgery, Tampere University Hospital, Tampere, Finland.
*Department of Otorhinolaryngology, University of Oulu, Finland.
6National Institute on Aging, LEBD, National Institutes of Health, Bethesda, Maryland.

Background. The purpose of the present study was to examine, first, whether hearing acuity predicts falls and whether
the potential association 1s explained by postural balance and, second, to examine whether shared genetic or environmen-
tal effects underlie these associations.

Methods. Hearing was measured using a clinical audiometer as a part of the Finnish Twin Study on Aging in 103 monozy-
gotic and 114 dizygotic female twin pairs aged 6376 years. Postural balance was indicated as a center of pressure (COP)
movement in semitandem stance, and participants filled in a fall-calendar daily for an average of 345 days after the baseline.

Results. Mean hearing acuity (better ear hearing threshold level at 0.5-4 kHz) was 21 dB (standard deviation [SD] 12).
Means of the COP velocity moment for the best to the poorest hearing quartiles increased linearly from 40.7 mm?/s (SD
24.4) to 52.8 mm¥/s (5D 32.0) (p value for the trend = .003). Altogether 199 participants reported 437 falls. Age-adjusted
incidence rate ratios (IRRs) for falls, with the best hearing quartile as a reference, were 1.2 (95% confidence interval
[CI] = 0.4-3.8) in the second, 4.1 (95% CI = 1.1-15.6) in the third, and 3.4 (95% CI = 1.0~11.4) in the poorest hearing
quartiles. Adjustment for COP velocity moment decreased IRRs markedly. Twin analyses showed that the association
between hearing acuity and postural balance was not explained by genetic factors in common for these traits.

Conclusion. People with poor hearing acuity have a higher risk for falls, which is partially explained by their poorer
postural control. Auditory information about environment may be important for safe mobility.

Key Words: Hearing—Postural balance—Fall—Twin study—Henitability—Aging.



CARDIOVASCULAR DISEASE



Hull & Kerschen (2010). Am J Audiol, 19, 9-16.

Clinical Focus Grand Rounds

EEN

m mE [he Influence of Cardiovascular Health

on Peripheral and Central Auditory Function
in Adults: A Research Review

Raymond H. Hull
Stacy R. Kerschen
Wichita State University, Wichita, KS

Purpose: This article provides a comparative
review of research that has been conducted over
the past 60+ years on the influence of cardio-
vascular health on the function of the peripheral
and central auditory systems, andfindings on the
influence of improvements in cardiovascular
health on those same systems.

Method: Research spanning the past 6 decades
reviewed for this article has both hypothesized
and confirmed the cardiovascular system's
effects on the peripheral and central auditory
systems. A review of the influence of the car-
diovascular system is presented in this article,
and a potential new avenue for auditory rehabil-
itation is postulated. The review presented in
this article does not represent all studies con-
ducted in the topic area but does provide an
in-depth look into this fascinating area of
research.

Conclusions: The negative influence of impaired
cardiovascular health on both the peripheral and
central auditory system and the potentia positive
influence of improved cardiovascular health on
these same systems have been found through a
sizable body of research that has been conducted
over more than 6 decades. The most significant
positive relationship between improved cardio-
vascular health and improvements in those audi-
tory systems has been found among older adults.
If that relationship continues to be confirmed, then
a potential new avenue for auditory rehabilitation
on behalf of adults who possess impaired auditory
function may be discoverad.

Key Words: cardiovascular disease, health,

hearing, aging, peripheral and central auditory
function
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Audiometric Pattern as a Predictor of
Cardiovascular Status: Development of a
Model for Assessment of Risk

David R. Friedland, MD, PhD; Christopher Cederberg, MD; Sergey Tarima, PhD

e Audiogram pattern correlates strongly with cerebrovascular
and peripheral arterial disease and may represent a
screening test for those at risk

e Patients with low-frequency hearing loss should be
regarded as at risk for cardiovascular events, and
appropriate referrals should be considered
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. SENSORY IMPAIRMENTS AND CARDIOVASCULAR

Liljas, et al. (2016) DISEASE INCIDENCE AND MORTALITY IN OLDER
BRITISH COMMUNITY-DWELLING MEN: A
10-YEAR FOLLOW-UP STUDY

JAGS FEERUARY 216-VOL 4, NO, 2 LETTERS TO THE EDITOR 443

Table 1. Risk of Qutcome According to Sensory Impairment in Men Aged 63 to 85 in 2003 from the British
Regional Heart Study

Incident Myocardial

Incident CVD Infarction Incident Stroke CVD Mortality
Sensory Rate/ Rate/ Rate/ Rate/
Impairment 1,000 (n) HR (95% CI) 1,000 (n) HRA (95% CI) 1,000 (n) HR (95% CI) 1,000 (n) HR (95% CI)
Hearing
Could hear 17 (330) 1.00 9(191) 1.00 7(149) 1.00 10 (257)  1.00
Could hear, 20 (59) 0.91 (0.68-1.20) 13 (40) 1.09 (0.77-1.85) 7 (23) 0.76 (0.49-1.19) 17 (68) 1.15 (0.88-1.51)
used aid

Could not hear, 25 (69) 142 (1.09-1.84)° 13 (38) 1.35 (095-1.91) 11 32) 146 (1.00-2.14)* 15 (52) 1.37 (1.02-1.85)
no aid

Gould not hear, 22 (22) 1.10 {ﬂ.?1—1.T_} 14 {14) 1.26 (0.73-217) 8 (8) 0.88 (0.43-1.80) 15 (20) 1.11 {ﬁ1—1.?5}
used aid

Vision

Could see 18 (467) 1.00 10(273) 1.00 8(209) 1.00 12 (383) 1.00

Poor vision 24 (16) 120 (0.73-1.97) 16 (11) 141 (D.77-2.57) Ti5) 0.85 (0.35-2.06) 19 (17) 1.42 (0.87-2.30)
Dual

Could hear 17 (326)  1.00 9(185) 1.00 B (151) 1.00 10 (254)  1.00

and could sea

Dual impairment 26 (8) 1.0 (0.69-2.83) 13(4)  123(046-3.31) 13(4) 152 (0.56-4.12) 22(9)  1.73 (0.89-3.36)

*Remained smostocally significant after further adjustment for social class, obesity, smoking, physical activity, hypertension, and dizbetes mellims.,
CVD = cardiovascular disease; HR = hazard ratio; Cl = confidence interval.



Previous research suggests that the associations between hearing
impairment and CVD could be attributed to smoking and atherosclerosis,
but in the current study, the associations remained significant after
adjustment for smoking and CVD-related comorbidities
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Contributing Determinants to Hearing Loss
in Elderly Men and Women: Results from the
Population-Based Rotterdam Study
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Departments of 20torhinolaryngology/Audiology and PEpidemiology, Erasmus MC - University Center Rotterdam,
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 Hearing loss was associated with age, education, systolic blood
pressure, diabetes mellitus, BMI, smoking, and alcohol
consumption (inverse correlation)

e Results were different for low- and high-frequency loss among
men and women, suggesting that different mechanisms are
involved in the etiology of ARHL

* A healthy lifestyle, e.g. without smoking or being overweight,
may contribute to less hearing loss at an older age
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CLINICAL SIGNIFICANCE

® Hypertension is independently associ-
ated with a higher risk of hearing loss in
women.

e Use of thiazide diuretics and furosemide
is not independently associated with risk
of hearing loss in women.
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Endocrine Care

Diabetes and Risk of Hearing Impairment in Adults:
A Meta-Analysis

Chika Horikawa, Satoru Kodama, Shiro Tanaka, Kazuya Fujihara, Reiko Hirasawa,
Yoko Yachi, Hitoshi Shimano, Nobuhiro Yamada, Kazumi Saito,
and Hirohito Sone

Department of Hematology, Endacrinology, and Metabolism (C.H., S.K., K.F., R.H., Y.¥., H.S0.), Niigata
University Faculty of Medicine, 951-8510 Japan; Department of Internal Medicine (C.H., K.F.,, H.Sh.,
M.Y.), University of Tsukuba Institute of Clinical Medicine, 305-8575 lapan; Translational Research
Center (5.7.), Kyoto University Hospital, Kyoto, 606-8507 Japan; and Ibaraki Prefectural University of
Health Sciences Center for Medical Sciences (K.S.), Amimachi, Inashikigun, Ibaraki, 300-0394, Japan

Context: Recently, several studies have investigated the relationship between diabetes and hear-
ing impairment, but results were inconsistent.

Objective: Our objective was to compare the prevalence of hearing impairment between diabetic
and nondiabetic adults.

Data Sources : We performed a systematic literature search using MEDLINE (1950 to May 30, 2011)
and EMBASE (1974 to May 30, 2011).

Study Selection: Cross-sectional studies were included if data on numbers of hearing-impaired and
non-hearing-impaired caseswith diabetes were presented. Hearing impairmentwas limited to that
assessed by pure-tone audiometry that included at least 2 kHz of frequency range and was defined
as progressive, chronic, sensorineural, or without specified cause.

Data Extraction: Two authors independently extracted relevant data. Odd ratios (ORs) of hearing
impairment related to diabetes calculated in each study were pocled with the random-effects model.

Data Synthesis: Datawere obtained from 13 eligible studies (20,194 participants and 7,377 cases).
Overall pooled OR (85% confidence interval) of hearing impairment for diabetic participants
compared with nondiabetic participants was 2.15 (1.72-2.68).| OR was higher in younger partici-
pants (mean age, =60 yr) than in those over 60 yr among which the OR remained significant (2.61
and 1.58, P = 0.008). The strength of the association between diabetes and prevalence of hearing
impairment was not significantly influenced by whether participants were matched for age and
gender (P = 0.68) or whether participants chronically exposed to noisy environments were ex-
cluded (P = 0.19).

Conclusions: Current meta-analysis suggests that the higher prevalence of hearing impairment in
diabetic patients compared with nondiabetic patients was consistent regardless of age. {/ Clin
Endocrinol Metab 98: 51-58, 2013)




Diabetes Non-diabetes

Author Year OR (95% CI) HI cages/N
Bamanie et al. 2011 —i—-— 324(1.76,597) 57109 22/87
Mozafrari et al. 2010 —E—l— 3.00(1.33,6.79) 24/80 10/80
Uchidaetal. 2010 [40-84 years] oo 1.96 (0.95, 4.12) W67 9B8/1349

2010 [65-B6 years| --I—i 1.36 (086, 2.15) 50/84 419/806
Chengetal. 2009 [NHAMNES I] -q'- 1.81(1.30, 2.52) 69150 AT0M3033

2009 [MHANES 1999-2004] i = 3.33 (2,70, 4.12) 183/391  BSGMDYS
de Sousa et al. 2009 —lm— 269 (1.22, 5.90) 16/27 210/598
Aladagetal. 2009 _.'_E 0.B4 (0.37,1.91) 2B8/83 18737
Mitchell et al. 2009 -I-E 162 (1.21,2.16) 10210 63011648
Sakutaetal. 2006 —— 1.97(1.15,2.70) 621103  274/554
Hetzner et al. 2005 -.-i 1.44 (1.13, 1.82) 248/371 9821661
Wel Huang 2004 E —f— 548 (3.21, 13.10)56/75 25/80
Daltonetal. 1998 - 183 (146, 230) 203/344 1333/3029
Marumo et al. 1984 —EI— 2.54(1.18,547) 86110 24/
Minamietal. 1977 -:—I— 3.20 (2.04, 5.04) 55/89 256/763
Overall (I-sgquared = 76.2%, p = 0.000) @ 219 (1.72, 2.68) 1251/2273 6126M1 7921

1
MOTE, Weights are from random effects analysis i
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FIG. 2. Forest plot of ORs of hearing impairment (HI) for diabetic participants compared with
nondiabetic participants. The size of squares reflects the statistical weight of each study.
Pooled OR is indicated by unshaded diamond.

Horikawa C, Kodama S, Tanaka S, Fujihara K, Hirasawa R,Yachi Y, Shimano H, et al. (2012). Diabetes and risk of hearing impairment
in adults: A meta-analysis. J Clin Endocrin Metab, 98(1):51-8.
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ARTICLE

Diabetes and Hearing Impairment in the United States: Audiometric
Evidence from the National Health and Nutrition Examination Survey,

1999 to 2004

Kathleen E. Bainbridge, PhD, MPH; Howard J. Hoffman, MA; and Catherine C. Cowle, PhD, MPH

Background: Diabetes might affect the vasculature and neural sys-
tem of the inner ear, leading to hearing impairment.

Objective: To determine whether hearing impairment is more
prevalent among U.S. adults with diabetes.

Design: Cross-sectional analysis of nationally representative data.

Setting: Mational Health and Nutrition Examination Survey, 1999 to
2004,

Participants: 5140 noninstitutionalized adulits age 20 to 69 years
who had audiometric testing.

Measurements: Hearing impairment was assessed from the pure
tone average of thresholds over low or mid-frequencies (500, 1000,
and 2000 Hz) and high frequencies (3000, 4000, 6000, and 8000
Hz) and was defined as mild or greater severity (pure tone average
=25 decibels hearing level [dB HL]) and moderate or greater se-
verity (pure tone average =40 dB HL).

Results: Hearing impairment was more prevalent among adults
with diabetes. Age-adjusted prevalence of low- or mid-frequency
hearing impairment of mild or greater severity in the worse ear was

21.3% (95% Cl, 15.0% to 27.5%) among 399 adulis with diabe-
tes compared with 9.4% (Cl, 8.2% to 10.5%) among 4741 adults
without diabetes. Similarly, age-adjusted prevalence of high-fre-
quency hearing impairment of mild or greater severity in the worse
ear was 54.1% (Cl, 45.9% to 62.3%) among those with diabetes
compared with 32.0% (Cl, 30.5% to 33.5%) among those without
diabetes. The association between diabetes and hearing impairment
was independent of known risk factors for hearing impairment,
such as noise exposure, ototoxic medication use, and smoking
(adjusted odds ratios for low- or mid-frequency and high-frequency
hearing impairment were 1.82 [Cl, 1.27 to 2.60] and 2.16 [CI, 1.47
to 3.18], respectively).

Limitations: The diagnosis of diabetes was based on self-report.
The investigators could not distinguish between type 1 and type 2
diabetes. Noise exposure was based on participant recall.

Conclusion: Hearing impaimment is common in adults with diabe-
tes, and diabetes seems to be an independent risk factor for the
condition.

Arn Imtern Aded. 2008;149:1-10.
For author affillations, see end of text

www.annals.org




Table 6. Multivariable-Adjusted Odds Ratios*

Hearing Impairment Participants, n Odds Ratio (95% CI)
Worse ear
Mild or greater severity (PTA threshold =25 dB HL)
Low or mid-frequencyt 491 1.82 (1.27-2.60)
High frequencyt 1537 216 (1.47-3.18)
Moderate or greater severity (PTA threshold =40 dB HL)
Low or mid-frequency 154 1.81 (1.09-3.02)
High frequencyt 815 229 (152-3.44)
Better ear
Mild or greater severity (PTA threshold =25 dB HL)
Low or mid-frequency 203 1.80 (1.14-2.85)
High frequency 1025 2.44 (1.65-3.61)
Moderate or greater severity (PTA threshold =40 dB HL)
Low or mid-frequency 44 3.21 (1.63-6.29)
High frequency 475 1.64 (1.04-2.57)
Self-reported 949 1.76 (1.30-2.38)

dB HL = decibels hearing level; PTA = pure tone average.
* For the association of diagnosed diabetes and hearing impairment in U.5. adults age 20—-69 years. Data from the National Health and Nutrition Examination Survey,
19992004 (n = 4471). Odds ratios are adjusted for age, sex, race or ethnicity, education, income—poverty ratio, leisure-time noise exposure, occupational noise exposure,
military history, use of ototoxic medications, and smoking,

T Model did not pass the Hosmer—Lemeshow goodness-of-hit test, but examination of residuals and observed and expected values did not suggest an important departure from
mode] fit.

Bainbridge KE, Hoffman HJ, Cowie CC. (2008). Diabetes and hearing impairment in the United States: Audiometric evidence from the National Health and
Nutrition Examination Survey, 1999-2004. Ann Intern Med, 149(1):1-10



tology & Newrotology
27:37-43 @ 2005, Otology & Neurotology, Inc.

A 5-Year Prospective Study of Diabetes and Hearing
Loss 1n a Veteran Population

*Nancy Vaughan, *7Kenneth James, *Daniel McDermott, *7Susan Grest,
and *Stephen Faustu

*VA National Center for Rehabilitative Auditory Research, Portland Veterans Affairs Medical Center and
TOregon Health and Sciences University, Portland, Oregon, U.S.A.

Hypothesis: Veterans with diabetes will have significantly
greater hearing loss than nondiabetic veterans.

Background: The association between diabetes and hearing
loss remains unclear despite the volume of research that has
been devoted to the question. Often, differences in hearing
thresholds between diabetic and nondiabetic patients are
confounded by age and noise exposure.

Methods: In this 5-year prospective study, 342 diabetic
veterans and 352 nondiabetic veterans from the Portland VA
Medical Center in Oregon were tested on a variety of audio-
metric measures, including pure-tone thresholds.

Results: Age and noise exposure were accounted for in the
analyses. There was a trend toward greater hearing loss in
diabetic patients 60 years of age and younger across the

frequency range. These differences were statistically signifi-
cant only in the highest frequencies tested (10, 12.5, 14, and
16 kHz). The effects of both diabetes and noise exposure on
high-frequency hearing thresholds were dependent on age.
For patients older than 60 years, the mean thresholds were
not significantly different.

Conclusion: These results suggest that diabetic patients 60
years old or younger may show early high-frequency hearing
loss similar to early presbycusis. After age 60, difference in
hearing loss between diabetic and nondiabetic patients was
reduced.| Key Words: Diabetes—Hearing loss—Hemoglobin
Alc—Insulin—Pure-tone threshold.

Orol Neurotol 27:37-43. 2006.
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FIG. 2. (A) Right ear pure-tone thresholds versus age for
patients with diabetes (D) and nondiabetics (ND) tested at 10 to
16 kHz. Nonoverlapping error bars indicate significant differences
(p < 0.05) between diabetic and nondiabetic means. (B) Left ear
pure-tone thresholds versus age for diabetic (D) and nondiabetic
(ND) patients tested at 10 to 16 kHz. Nonoverapping error bars
indicate significant differences (p < 0.05) between diabetic and
nondiabetic means.
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Diabetes mellitus and the incidence of hearing
loss: a cohort study
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Participants who underwent comprehensive health
examination at Kangbuk Samsung Hospital from January
1, 2002to December 31, 2014 with at least 1 follow-up
visit (n = 273,794)

Exclusions(n = 19,560)
Abnormal hearing tests at baseline (n = 10,928)

Self-report history of hearing loss at baseline (n = 1,620)
Self-report history of cancer at baseline (n = 7,012)

Eligible participants forthe study (n =254,234) |

Exclusions (n = 833)
Missing fasting glucose (n=11)

Missing hearing test (n = 452)
Missing covariates (such as age, sex, smaoking, ete)(n = 470)

(n = 253,301)

Figure 1. Flow chart of study design.

ded in the analysis

Table 2. Adjusted hazard ratios for incident hearing loss associated with baseline diabetes status

Events/number of Incidence rate (per Model 17 Model 2° Model 3°
participants 1000 person-years)
Diabetes defined by glucose
Normal 1855/200 649 1.8 Reference Reference Reference
Pre-diabetes 699/46 132 3.1 1.10 (1.00, 1.20) 1.04 0.95, 1.14) 1.04(0.95, 1.14)
Diabetes 26316520 9.2 1.48 (1.29, 1.69) 1.40 }1.22, 1.60) 1.36(1.19, 1.56)
Diabetes defined by glucose and HbAlc
Normal 1292/161 224 1.7 Reference Reference Reference
Pre-diabetes 888/63 548 33 1.10 (1.00, 1.20) 1.04 (0.95, 1.14) 1.03(0.95, 1.13)
Diabetes 287/7284 9.7 1.50 (1.31,1.72) 1.39 (1.21, 1.59)

1.36 (1.18, 1.56)

*Model 1: Adjusted for age spline, sex, study centre and year of visit.

PModel 2: Further adjusted for exposure to occupational noise, body mass index, smoking, alcohol and vigorous exercise.

“Model 3: Further adjusted for total and HDL cholesterol, triglycerides and hypertension.
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e |n this large cohort study, participants with DM had a
moderately increased risk of incident hearing loss

 Higher levels of HbAlc, representing higher long-term glucose
levels and poor glycemic control, were progressively associated
with hearing-loss risk

 The association of DM with hearing loss was stronger in
younger (<50 years) than in older participants



AJA
Research Note
A Retrospective Examination of the Effect

of Diabetes on Sensory Processing
in Older Adults

Larry E. Humes®

Purpose: The purpose of this article is to examine focused on temporal processing and threshold sensitivity
retrospectively the impact of diabetes mellitus on auditory, in each of 3 sensory modalities: hearing, vision, and touch.
visual, and tactile processing in older adults. Results: The subgroup of older adults with diabetes
Method: Fourteen (10.4%) of a sample of 135 older adults differed significantly (p < .05) from the larger group without
self-reported the presence of diabetes mellitus in a study diabetes only for measures of auditory temporal-order and
of sensory and cognitive processing across the adult temporal-masking identification tasks.

lifespan. In this study, the performance of the subgroup Conclusion: This retrospective study provides additional
with diabetes on a number of psychophysical sensory- evidence in support of higher level auditory-processing
processing measures was compared with that of the 121 older deficits in older adults with a positive history of diabetes
adults without diabetes. Measures of sensory processing mellitus.|

Humes, L. (2016). Amer J Audiolol, 25, 364-367. doi:10.1044/2016_AJA-16-0034



Figure 1. Tukey boxplots show the medians (horizontal line within
box) and interquartile ranges (upper, 75th percentile, and lower,
25th percentile, bounds of each box) for the 14 older adults with
selfreported diabetes (black) and the 121 older adults with no
reports of diabetes (red) for each of eight measures of sensory
processing. The error bars represent the range unless some data
points fell outside the boundaries set by 1.5 times the interquartile
range (IQR) below the 25th percentile or 1.5 x IOR above the 75th
percentile. When data points fell outside this range, the error bars
were set to the corresponding 1.5 x I0R boundary and the resulting
outliers appear as dots. Each of the eight measures of sensary
processing appears on the x-axis and the measures were identified
through factor analyses of the data from the full dataset of 245
adults in Humes et al. (2013). For each of the eight measures, the
initial sets of capital letters indicate the sensory modality: AUD =
auditory, TAC = tactile, and VIS = visual. The lowercase letters
following the underscore dma:-te the nature of the task: totm =
, od = gap detection; thr =

: & Tusion; and toloc = temporal oder
locate. The latter was a special version of the temporal-order
identification task in which the participant only needed to determine
the location sequence of two stimulus presentations (left-ight or
right-left) rather than identify the specific vowels, letters, or tactile
patterns in the sequence.
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Hearing Loss & Diabetes

It is believed that, overtime, high blood glucose levels can
damage the vessels in the stria vascularis and nerves, impacting
the biochemistry and neural innervation in the cochlea
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Hearing Loss and Incident Dementia

Frank R. Lin, MD, PhD; E. Jeffrey Metter, MD; Richard J. O'Brien, MD, PhD);
Susan M. Resnick, PhD; Alan B. Zonderman, PhD; Luigi Ferrucci, MD, PhD

Objective: To determine whether hearing loss is asso-
ciated with incident all-cause dementia and Alzheimer
disease (AD).

Design: Prospective study of 639 individuals who un-
derwent audiometric testing and were dementia free in
1990 to 1994. Hearing loss was defined by a pure-tone
average of hearing thresholds at 0.5, 1, 2, and 4 kHz in
the better-hearing ear (normal, <25 dB [n=455]; mild
loss, 25-40 dB [n=125]; moderate loss, 41-70 dB [n=53];
and severe loss, =70 dB [n=6]). Diagnosis of incident
dementia was made by consensus diagnostic confer-
ence. Cox proportional hazards models were used to
model time to incident dementia according to severity
of hearing loss and were adjusted for age, sex, race, edu-
cation, diabetes mellitus, smoking, and hypertension.

Setting: Baltimore Longitudinal Study of Aging.

Participants: Six hundred thirty-nine individuals aged
36 to 90 years.

Main Ovutcome Measvure: Incident caces of all-cause
dementia and AD until May 31, 2008.

Results: During a median follow-up of 11.9 years, 58 cases
of incident all-cause dementia were diagnosed, of which
37 cases were AD. The risk of incident all-cause dementia
increased log linearly with the severity of baseline hearing
loss [(1.27 per 10-dB loss; 95% confidence interval, 1.06-
1.50). Compared with normal hearing, the hazard ratio
(95% confidence interval) for incident all-cause dementia
was 1.89 (1.00-3.58) for mild hearing loss, 3.00 (1.43-
6.30) for moderate hearing loss, and 4.94 (1.09-22.40) for
severe hearing loss. The risk of incident AD also increased
with baseline hearing loss (1.20 per 10 dB of hearing loss)
but with a wider confidence interval (0.94-1.53).

Conclusions: Hearing loss is independently associated
with incident all-cause dementia. Whether hearing loss
is a marker for early-stage dementia or is actually a modi-
fiable risk factor for dementia deserves further study.

Arch Neurol. 2011:68(2):214-220




Table 2. Demographic and Clinical Characteristics
of Baseline Study Cohort by Incident Dementia®

No
Dementia Dementia Univariate
(n=581)  (n=58) MR (95% Cl)

Hearing loss, mean (SD),

PTAD
Hearing loss®
Normal
Mild
Moderate
| Severe

435 (74.9)
104 (17.9)
38 (6.5)
4(0.7)

18.8 (13.9) 32,6 (17.0)

20 (34.5)

21 (36.2)

15 (25.9)
2 (3.4)

11 (1.0-1.1)°

1 [Reference]
4.9 (2.6-8.8)
12.1 (6.2-23.9)
21.9 (5.1-94.2)

12+

Hazard

0 20 40 60 80 100
Hearing Loss, dB

Figure 2. Risk of incident all-cause dementia by baseline hearing loss after
adjustment for age, sex, race, education, diabetes mellitus, smoking, and
hypertension. Hearing loss is defined by the pure-tone average of thresholds
at0.5,1, 2, and 4 kHz in the better-hearing ear. Upper and lower dashed
lines correspond to the 95% confidence interval.

Lin FR, Metter J, O’Brien RJ, Resnick SM, Zonderman AB, Ferrucci L. (2011) Hearing loss and incident dementia. Arch Neurol, 68(2):214-20.
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Relationship of Hearing loss and Dementia: a Prospective,
Population-based Study
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PhDZ34 Norman L. Foster, MD?, and JoAnn T.|Tschanz, PhD24
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Abstract

Objective—To determine whether baseline hearing loss increases cognitive decline and risk for
all-cause dementia in a population of elderly individuals.

Study design—Longitudmal cohort study
Setting—Community-based, outpatient
Patients—Mlen and women aged 65 years or older without dementia at baseline

Intervention(s)—All subjects completed the Modified Mini-Mental Status Exam (3MS-R) at
baseline and over 3 trienmal follow-up visits. Hearing loss (HL) at baseline was based on
observation of hearing difficulties duning testing or interview. Incident dementia was determned

by clinical assessment and expert consensus.

Main outcome measure(s)—Dementia and IMS-F. score.

Results—At baseline 4,463 subjects were without dementia, 836 of whom had HL. Of those with
HL. 16.3% developed dementia. compared to 12.1% of those without HL (p=0.001). Mean time to
dementia was 10.3 years in the HL group vs. 11.9 years for non-HL (Log Rank test p=<0.001). In
Cox regression analyses controlling for gender. presence of APOE- e4 allele, education, and
baseline age_ and cardiovascular nisk factors, HL was an independent predictor of developing
dementia (Hazard ratio = 1.27, p=0.026 (95% CI = 1.03, 1.56). Lmear muxed models controlling
for similar covanates showed HL was assoctated with faster decline on the 3MS-E. at a rate of

0.26 points/year worse than those without HL.

Conclusions—Elderly individuals with HL have an increased rate of developing dementia and
more rapid decline on 3MS-R scores than their non-hearing impaired counterparts. These findings
suggest that hearing impairment may be a marker for cognitive dysfunction in adults age 65 and
older|
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RESEARCH ARTICLE

Hearing Impairment Affects Dementia
Incidence. An Analysis Based on Longitudinal
Health Claims Data in Germany

Thomas Fritze'-2#, Stefan Teipel', Attila Ovari?, Ingo Kilimann'-3, Gabriele Witt?,
Gabriele Doblhammer®®”’

1 German Center for Neurodegenerative Diseases (DZNE), Rostock/Greifswald, Germany, 2 Rostock
Centerfor the Study of Demographic Change, Rostock, Germany, 3 Department of Psychosomatic
Medicine, University Medicine, Rostock, Germany, 4 Department of Otorhinolaryngology, Head and Neck
Surgery, University Medicine Rostock, Rostock, Gemmany, 5 Institute for Sociology and Demography,
University of Rostock, Rostock, Germany, 6 German Center for Neurodegenerative Diseases (DZNE), Bonn,
Germany, 7 Max Planck Institute for Demographic Research, Rostock, Germany

Fritze T, Teipel S, Ovari A, Kilimann |, Witt G, Doblhammer G (2016) Hearing Impairment Affects Dementia Incidence. An Analysis Based on
Longitudinal Health Claims Data in Germany. PLoOSONE 11(7): e0156876. doi:10.1371/journal.pone.0156876
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Dementia & Hearing Loss

Increased Challenge to
Cognitive Resources
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Fig. 2. An alternative framework for conceptualizing the relationship between hearing loss and cognitive decline.

Wayne RV, Johnsrude IS. (2015) A review of causal mechanisms underlying the link between age-related hearing loss and

cognitive decline. Age Res Rev, 23:154-166
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Figure 1. A, The overall acoustic challenge experienced by a given listener is a combination of individual hearing ability and external acoustic characteristics
(including speech quality and background noise). (Note only a subset of these conditions are directly addressed in the main text.) Acoustic challenge increases
cognitive demand, which is a key contributor to listening effort (moderated by motivation). When speech is not easily matched to a listener’s expectation,
additional neural processing is frequently required. B, Increases in listening effort can be observed through functional brain imaging, are reflected in physi-
ological responses outside the brain, and frequently result in measurable differences in behavior.



Hearing Loss

Compromised

speech
perception

Greater
communication
effort; reduced

social
engagement

Impaired
cognition; poorer
physical function,
poorer quality of

life



Greater
communication
Compromised effort; reduced

Impaired cognition;
poorer physical
function, poorer
quality of life
dementia

Hearing Loss . :
speech perception social engagement;

loneliness;
depression




MORTALITY



Age and Ageing Advance Access published August 30, 2013

Age ond Ageirg 2013,0: 17 Pruslished by Codford Unbsersity Press on bebaf of fre Beitah Gertatries Socaty 200 3.
e 100109 Wagaingfaft 122 This wewks |8 writhen by (a) LIS Govemment employeals) and & in the puliie doman in the LIS,

Impairments in hearing and vision impact on
mortality in older people: the AGES-Reykjavik
Study
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Abstract

Objectve: 1o examine the mhdonships berween impairments in hearing and vision and morality from all canses and cardio-
vascular disease (V) among okler people.

Dresign: population-based cohort study,

Participants: the audy populton induded 4,926 ledandic individuals, aped 267 years, 434% male, who completed vision
and heafng examinations berween 2002 and 2006 in the Ape, Gene /Envimnment Susceptibility-Reykjavik Smdy (AGES-RS)
and were fnllowed prospectively for moralig thoegh 2009,

Methoda: participants were chissified a8 having ‘moderate of greaer’ degree of impairment for vision only (W1, hearing only
(HI), and both vision and hearing (dual sensory impaicment, DS, Cox proportonal hazard megression, with age as the time
scale, was used w caleulate harand ratios (HR) associated with impairment and monality due to all-causes and spedifically
CVID afier a median follow-up of 5.3 pears.

Resuls: the prevalence of HI, VI and D31 were 254, 92 and 7.0°4, respectively (After adjusting for ape, sipnificanty
(P=0.01) increased morality from all cuoses, and CVE was observed for HI and D3I, especially among men. Afer further
adjustment for established mortality risk factoes, people with HI semained at higher risk for CVD mosalig [HE: 170 (127
2.27)], whereas people with D3I rermained ar higher risk of all-case mortalivy [HR: 1.43 (1.1 1-1.85)] and CVD moralitg [HR:
1.78 (1.1 8-2.69)]. Mortality rates were significantly higher in men with HI and 351 and were elevated, although not significantly,
among women with HL

Conclusions: alder men with Hl or D3I bad a greater risk of dying from any canse and particularly cardiovascular causes
within 2 median 5-ypear follow-up, Women with hearing impairment had a non-significantly devared risk. Vision impairment

Keywords: AGES-Reykiovik study, hearing, wsion, dual sensory impaiment, al-cous mortoliy, cordiorosoulor disease morntality,
aolder people
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Figure 1. Kaplan-Meier plots for all-cause and CVD-related mortality rates by type of sensory impairment, stratified by sex and
adjusted for age.
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Hearing Aids & Falls

@© 2014 The American Laryngological,
Rhinological and Otological Society, Inc.

The Effect of Hearing Aids on Postural Stability

Kavelin Rumalla; Adham M. Karim, BS; Timothy E. Hullar, MD

Objectives/Hypothesis: In the United States, falls are the leading cause of accidental deaths in adults aged over 65
years. Epidemiologic studies indicate that there is a correlation between hearing loss and the risk of falling among older peo-
ple. The vestibular, proprioceptive, and visual systems are known to contribute to postural stability, but the contribution of
audition to maintaining balance has not yet been determined.

Study Design: Cross-sectional study to measure postural stability in bilateral hearing-aid users aged over 65 years in
aided and unaided conditions.

Methods: Balance was assessed using the Romberg on foam test and the tandem stance test. Tests were administered
in the presence of a point-source broadband white-noise sound (0-4 kHz) source in both unaided and aided conditions in the
dark. Subjective measures of balance were made using the Activities-specific Balance Confidence Scale.

Results: Performance was significantly better in the aided than the unaided condition (P = 0.005 for both tests). No
statistically significant relationship between improvement in balance, and hearing was identified. Participants did not report
that they perceived a difference in balance between the two conditions.

Conclusion: These results indicate that hearing aids are a novel treatment modality for imbalance in older adults with
hearing loss and suggest that wearing hearing aids may offer a significant public-health benefit for avoiding falls in this
population.

Key Words: Fall, elderly, hearing, aid, audition, Romberg, auditory, landmark, posture, stability, balance.

Level of Evidence: 4.

Laryngoscope, 125:720-723, 2015




Foam

) T - - - - - O - T S -

25

15

10

Median Time (Seconds)

-~

Fig. 1. Effect of wearing hearing aids when performing the Rom-
berg on foam test. Length of time over which 14 participants
could stand in unaided and aided conditions (maximum of 30 sec-
onds). Dashed line represents the four participants who scored
perfectly on the test.

Tandem

10 ]
”
F
rF

ﬁl!r P
un F 4
g V.

20 rd
o /
2 7/
D ¢ 4
= 7’
=
= r
Swi » - -
QI —

- -
g _- -
__,.-;-_—"'-'- ———
o
Unaided Aided

Fig. 2. Effect of wearing hearing aids when performing the tandem
stance test Length of time over which participants could stand
during unaided and aided conditions (maximum of 30 seconds).
Dashed lines correspond to the four participants who scored per-
fectly on the Rombemry on foam test.



e Mechanism of the improvement is the presence of an artificial
point sound source that resulted from wearing hearing aids

— Acts as effective spatial orienting landmarks, just as visible objects
serve as landmarks to improve stability with sight
 The brain relies on the sound localization ability of the ears to
create a three-dimensional map of the sound sources around
an individual and keeps the body steady by maintaining its
relationship to these external landmarks constant



Hearing Aids & Depression

Table 2. Stepwise Logistic Regression Models of the Odds of Major Depressive Disorder or Any Depressive
Symptoms per 25 dB of Hearing Loss (HL) and Hearing Aid Use (HA)

Major Depressive Disorder Any Depressive Symptoms
BPTA per 25-dB HL HA BPTA per 25-dB HL HA
Model Ddds Ratio (95% Confidence Interval)
Base (HL + HA) [=0074304] (O2E(0is060] [TEI090-297] (027 m12-05017
Base plus demographic factors 1.59 (0.63-4.03) 0.34 (0.14-0.83)" 1.54 (0.76-3.14) 0.34 (0.15-0.79)"
Base plus demographic and cardiovascular factors 1.63 (0.66-4.02) 0.35 (0.14=0.90)"  1.58 (0.77-3.25) 0.33 (0.14-0.77)"

BPFTA=better ear pure tone average (per 25-dB loss). Hearing loss 1s defined as a speech-frequency pure tone average of hearing thresholds ar 0.5, 1, 2,
and 4 kHz in the better-hearing ear. Demographic factors include age, sex, race and ethnicity, and education; cardiovascular nsk factors include hyperten-
sion, diabetes mellitus, smoking status, and smroke.

P 001

"P < .03,

Mener DJ, Betz J, Genther DJ, Chen D, Lin FR. (2013) Hearing loss and depression in older adults. J Am Geriatr Soc 61(9):1627—
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Effects of hearing aids on cognitive functions and depressive signs in

elderly people
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ABSTRACT

With the physical, emotional and cognitive effects of senility, elderly people, especially those with
impaired hearing, need rehabilitation for improving their life conditions. Hearing aids are frequently
used to improve their daily life communications and activities. The aim of this study was to report the
cognitive and psychological benefits of using hearing aids by the eldery people, over the age of 65. This
was a prospective, single-arm interventional study in 34 elderly subjects with hearing impairment who
answered the geriatnc depression scale-short form (GDS) questionnaire and the mini mental state
examination (MMSE) test, prior to, and 3 months following the use of hearing aid, after obtaining the
patients’ consent to participate in study. Patients with evidence of focal neurological loss with clinical
examination, a confusional state, sudden hear loss and severe tinnitus were not included in the study.
Scores of the effects of hearing aids on mood and cognitive functions were compared for each subject,

before and after, and between males and females. After 3 months of using a hearing aid,_all patients
showed a 5'!Eniﬁ1:an timprovement of the Eﬁhomdal and coEniti\r-e conditions, and all of them showed

betterment of their problems, Le., the social communication and exchanging information. In conclusion,
for the elderly people with the effects of hearing aids in presbycusis and due to the significant
improvement in psychological state and mental functions, using and being adaptable to hearing aids is a
good solution

© 2010 Elsevier Ireland Led. All rights reserved.
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Fig. 1. Comparison of the mean MMSE scores in patients before (1) and after (2)
hearing improvement (p < 0.005)
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Fig. 2 The mean GDS scores in patients before (1) and after (2) the hearing
improvement (p < 0.005).
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ORIGINAL ARTICLE: EPIDEMIOLOGY,

"CLINICAL PRACTICE AND HEALTH

Hearing loss and depressive
symptoms in elderly patients

Raffaella Boi,' Luca Racca,” Antonio Cavallero,” Veronica Carpanetu,1
Matteo Racca,? Francesca Dall” Acqua,’ Michele Ricchetti,” Alida Santelli’ and
Patrizio Odetti’

rIqunmem af Intermal Medicne and Medical ‘;jmrmhlﬁ, Lection of Gertairics, University of Genova,
Linear Heartng Aids, and "Department Head and Neck, Seclion of Otorhinolaringology,
University-Hospital San Marting, Genova, Tialy

Aims: Hearing loss is a common disability that has a profound impact on communica-
tion and daily functioning in the elderly. The present study assesses the effects of hearing
aids on mood, quality of life and caregiver burden when hearing loss, comorbidity and
depressive symptoms coexist in the elderly.

Methods: A total of 15 patients aged older than 70 years suffering from hearing loss and
depressive mood were recruited. Comorbidity was evaluated by the Cumulative Hlness
Rating Scale, functional ability by the Activities of Daily Living scale and the Lawton
Instrumental Activities of Daily Living scale, cognitive capacity by the Mini-mental State
Examination and the Clock Drawing Test, psychological status by the Center for Epide-
miological Studies-Depression scale, and quality of life by the Short Form (36) Health
Survey. Caregiver burden was appraised by the Caregiver Burden Inventory. Testing was
carried out at baseline and at 1-, 3- and 6-month intervals, assessing the use of binaural
digital and programmable hearing aids.

Results: Reduction in depressive symptoms and improved guality of life at statistically

sinificant levels were observed early op with the use of hearine aids. In particular, general
health (F=0.02), vitality (F<0.02), social functioning (P < 0.05), emotional stability

(P < 0.05) and mental health {# < 0.02) all changed for the better, and were maintained for
the study duration. The degree of caregiver burden also declined, remaining low through-
out the study.

Conclusions: The benefits of digital hearing aids in relation to depressive symptoms,
general health and social interactivity, but also in the caregiver — patient relationship, were
clearly shown in the study. The elderly without cognitive decline and no substantial
functional deficits should be encouraged to use hearing aids to improve their quality of life.
Geriatr Gerontol Int 2012; 12: 440445,
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Figure 1 Center for Epidemiological Studies-Depression .
Scale (CES-D) and Caregiver Burden Inventory (CBI)
scoring. Changes during 6-month observation of CES-D

and CBI score. *P < 0.05; ¥*P < (.01 versus basal. Mo,
Months. Figure 2 Health Survey Short-Form (SF-36) questionnaire
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and Loneliness
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Research Article

Relating Hearing Aid Use to Social and
Emotional Loneliness in Older Adults

Barbara E. Weinstein,? Lynn W. Sirow,” and Sarah Moser®

Purpose: Hearing loss is a risk factor for social isolation
and loneliness. We investigated the buffering effects

of hearing aid use on perceived social and emotional
loneliness.

Method: Forty older adults participated. Prior to and following
the hearing aid fitting, participants completed the De Jong
Gierveld Loneliness Scale (De Jong Gierveld & Kamphuis,
1985); a change in feelings of loneliness following hearing
aid use was the outcome indicator.

Results: There was a significant decline in perceptions

of loneliness following 4 to 6 weeks of hearing aid use| A
dose effect emerged with persons with moderate-to-severe
hearing loss experiencing the greatest reduction in perceived
loneliness with hearing aid use.

Conclusion: Associated with poorer health status and
higher consumption of health care services, perceived
loneliness is a challenge to treat. Hearing aid use appears
to be a buffer against the experience of loneliness.

Weinstein et al. Amer J Audiol 2016;25:54



Figure 2. Change in score on De Jong Gierveld Loneliness Scale following 4 to 6 weeks of hearing aid use. Note. M = mean; SD = standard
deviation; Cl = confidence interval.
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SENSORY IMPAIRMENTS AND CARDIOVASCULAR

Liljas, et al. (2016) DISEASE INCIDENCE AND MORTALITY IN OLDER
BRITISH COMMUNITY-DWELLING MEN: A
10-YEAR FOLLOW-UP STUDY

Hearing Aids & CVD

JAGS FEERUARY 216-VOL 4, NO, 2 LETTERS TO THE EDITOR 443

Table 1. Risk of Qutcome According to Sensory Impairment in Men Aged 63 to 85 in 2003 from the British
Regional Heart Study

Incident Myocardial

Incident CVD Infarction Incident Stroke CVD Mortality
Sensory Rate/ Rate/ Rate/ Rate/
Impairment 1,000 (n) HR (95% CI) 1,000 (n) HRA (95% CI) 1,000 (n) HR (95% CI) 1,000 (n) HR (95% CI)
Hearing
Could hear 17 (330) 1.00 9(191) 1.00 7(149) 1.00 10 (257)  1.00
Could hear, 20 (59) 0.91 (0.68-1.20) 13 (40) 1.09 (0.77-1.85) 7 (23) 0.76 (0.49-1.19) 17 (68) 1.15 (0.88-1.51)
used aid

Could not hear, 25 (69) 142 (1.09-1.84)° 13 (38) 1.35 (095-1.91) 11 32) 146 (1.00-2.14)* 15 (52) 1.37 (1.02-1.85)
no aid

Gould not hear, 22 (22) 1.10 {ﬂ.?1—1.ﬁ} 14 {14) 1.26 (0.73-217) 8 (8) 0.88 (0.43-1.80) 15 (20) 1.11 {1]71—1.?5}
used aid

Vision

Could see 18 (467) 1.00 10(273) 1.00 8(209) 1.00 12 (383) 1.00

Poor vision 24 (16) 120 (0.73-1.97) 16 (11) 141 (D.77-2.57) Ti5) 0.85 (0.35-2.06) 19 (17) 1.42 (0.87-2.30)
Dual

Could hear 17 (326)  1.00 9(185) 1.00 B (151) 1.00 10 (254)  1.00

and could sea

Dual impairment 26 (8) 1.0 (0.69-2.83) 13(4)  123(046-3.31) 13(4) 152 (0.56-4.12) 22(9)  1.73 (0.89-3.36)

*Remained smostocally significant after further adjustment for social class, obesity, smoking, physical activity, hypertension, and dizbetes mellims.,
CVD = cardiovascular disease; HR = hazard ratio; Cl = confidence interval.



Hearing Aids & Cognition

Self-Reported Hearing Loss, Hearing Aids, and Cognitive
Decline in Elderly Adults: A 25-Year Study

Helene Amieva, PhD, Camille Ouvrard, MSc, Caroline Giulioli, MSc, Celine Meillon, MSc,
Laetitia Rullier, PhD, and Jean-Francois Dartigues, MD, PhD

OBJECTIVES: To investigate the association between
hearing loss, hearing aid use, and cognitive decline.
DESIGN: Prospective population-based study.

SETTING: Data gathered from the Personnes Agées
QUID study, a cohort study begun in 1989-90.
PARTICIPANTS: Individuals aged 65 and
(N = 3,670).

MEASUREMENTS: At baseline, hearing loss was deter-
mined using a questionnaire assessing self-perceived hear-
ing loss; 137 subjects reported major hearing loss, 1,139
reported moderate problems (difficulty following the con-
versation when several persons talk at the same time or in
a noisy background), and 2,394 reported no hearing trou-
ble. Cognitive decline was measured using the Mini-Men-
tal State Examination (MMSE), administered at follow-up
visits over 25 years.

RESULTS: Selfreported hearing loss was significantly
associated with lower baseline MMSE score (P = —0.69,
P < .001) and greater decline during the 25-year follow-up
period (B = —0.04, P = .01) independent of age, sex, and
education. A difference in the rate of change in MMSE
score over the 25-year follow-up was observed between
participants with hearing loss not using hearing aids and
controls (p = —0.06, P = .001). In contrast, subjects with
hearing loss using a hearing aid had no difference in cogni-
tive decline (B = 0.07, P = .08) from controls.
CONCLUSION: Self-reported hearing loss is associated
with accelerated cognitve decline in older adults; hearing
aid use amenuates Such decline. ] Am Geriatr Soc
63:2099-2104, 2015.

older

aids;

Key words: hearing loss; hearing

Fognitive
decline; elderly

Hearing loss is the third most common chronic health
condition affecting older adults. Approximately 30%
of individuals aged 65 and older have some degree of hear-
ing loss, with estimates ranging from 70% to 90% of
those aged 85 and older.’? Individuals with hearing loss
often experience depressive symptoms and social isola-
tion.”” There is also evidence that older adules with hear-
ing loss have poorer cognitive performance.™™* Two
longitudinal studies showed an association between hear-
ing loss and cognitive decline over 6 years of follow-
up.'*'* In particular, the Health, Aging and Body Compo-
sition (Health ABC) Study, conducted in a sample of
1,984 community-dwelling individuals aged 70 to 79
showed that hearing loss measured using audiometric test-
ing was independently associated with accelerated cogni-
tive decline and incident cognitive impairment during the
6 years of follow-up."*

Despite its high prevalence and consequences for
health outcomes, hearing loss is largely underdiagnosed
and thus undertreated.’® Almost two-thirds of older
adults with hearing impairment do not use hearing
aids.” Liale is known about the effect of hearing aids
on health outcomes in older adults, in particular cogni-
tive decline. In one study,"” hearing aid use was associ-
ated with slighdy lower rates of cognitive decline and
risk of incident cognitive impairment in individuals with
hearing loss, but the results were not statistically signifi-
cant, possibly because of the short follow-up and lack
of sratistical power. In the other longitudinal study,™
because of small sample size, the association between
hearing aid use and cognitive decline could not be prop-
erly examined.



e After adjusting for the age, sex, and educational levels, the authors reported that
non-users had a higher cognitive decline rate than those with normal hearing (~1.5
points over the 25-year period) but hearing aid users did not

e When all other factors were adjusted, however, there was no difference among
the two groups of participants with hearing loss

e The authors concluded that hearing aids did not slow down cognitive decline, but

they reduced the negative effects of hearing loss on participants’ psychosocial
behaviors
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Hearing Loss and Cognition: The Role of
Hearing Aids, Social Isolation and Depression

Piers Dawes’*, Richard Emsley®, Karen J. Cruickshanks® David R. Moore® 55,
Heather Fortnum™, Mark Edmondson-Jones™, Abby McCormack™™, Kevin J. Munro ™
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Biostafistics, Institule of Population Healh, University of Manchesier, Manchesier, United Kingdom,
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Hospital Medical Center and Deparment of Ciolaryngology, University of Gincinnat College of Medicine,
Gincinnati, Ohio, Uniied States of America, 5 NIHR Notiin gham Hearing Biomedical Research Unit,
Moftingham, Uniled Kingdom, § MRC Institute of Hearing Reseanch, Mottin gham, United Kingdom, 7 Clology
and Hearing Group, Division of Clinica | Meurcsdence, Schoolof Medicine, University of Mottingham,
Nottingham, United Kingdom, 8 Central Manchester Universities Hospitals NHS Foundation Trust,
Manchester, Uniied Kingdom

® piers dswes @manchesier. sc.uk

Abstract

Hearing loss is associated with poor cognitive peformance and incident dementia and may
contribute to cognitive decline. Treating hearing loss with hearing aids may ameliorate cog-
nitive decline. The purpose of this study was to test whether use of hearing aids was assod-
ated with better cognitive performance, and if this relaticnship was mediated via social
isolation and/or deprassion. Structural equation modelling of association s betwean hearing
loss, cognitive parformance, social isolation, depression and hearing aid use was camied
out with a subsample of the UK Biobank data set (n = 164,770) of UK adults aged 40 to 69
years who completed a hearing test. Age, sex, general health and socioeconomic status
were controlled for as potential confounders. Hearing aid use was associated with better
cognition, independantly of social isolation and depression. This finding was consistant with
the hypothesis that hearing aids may improve cognitive performance, although if hearing
aids do have a positive effect on cognition it is notlikely to be via reduction of the adverse ef-
fects of hearing loss on social isolation or depression. We suggest that any positive effects
of hearing aid use on cognition may be via improvement in audibility or associated in-
creasas in selff-efficacy. Allernativaly, positive associations betwean hearing aid use and
cognition may be accounted for by mone cognitively able people seeking and using hearing
aids. Further research is reguired to detemnine the direction of assodiation, if thereis any di-
rect causal relationship between hearing aid use and better cognition, and whether hearing
aid use nsults in reduction in rates of cognitive decline measuned longitudinally.
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ABSTRACT

With the physical, emotional and cognitive effects of senility, elderly people, especially those with
impaired hearing, need rehabilitation for improving their life conditions. Hearing aids are frequently
used to improve their daily life communications and activities. The aim of this study was to report the
cognitive and psychological benefits of using hearing aids by the eldery people, over the age of 65. This
was a prospective, single-arm interventional study in 34 elderly subjects with hearing impairment who
answered the geriatnc depression scale-short form (GDS) questionnaire and the mini mental state
examination (MMSE) test, prior to, and 3 months following the use of hearing aid, after obtaining the
patients’ consent to participate in study. Patients with evidence of focal neurological loss with clinical
examination, a confusional state, sudden hear loss and severe tinnitus were not included in the study.
Scores of the effects of hearing aids on mood and cognitive functions were compared for each subject,

before and after, and between males and females. After 3 months of using a hearing aid,_all patients
showed a 5'!Eniﬁ1:an timprovement of the Eﬁhomdal and coEniti\r-e conditions, and all of them showed

betterment of their problems, Le., the social communication and exchanging information. In conclusion,
for the elderly people with the effects of hearing aids in presbycusis and due to the significant
improvement in psychological state and mental functions, using and being adaptable to hearing aids is a
good solution

© 2010 Elsevier Ireland Led. All rights reserved.
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Fig. 1. Comparison of the mean MMSE scores in patients before (1) and after (2)
hearing improvement (p < 0.005)
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Fig. 2 The mean GDS scores in patients before (1) and after (2) the hearing
improvement (p < 0.005).
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An incorrect version of this article appeared in Trends in Amplification, 12(2), 85-102.
Original DOL: 10.1177/1084713808316173. This is a corrected reprint of the original article.
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Reorganization of the Adult Auditory
System: Perceptual and Physiological
Evidence From Monaural Fitting

of Hearing Aids

Kevin J. Munro, PhD

September 2008 254-271

@ 2008 Sage Publications
10.1177/1084713808323483
http:/itia.sagepub.com
hosted at
http://online.sagepub.com

Changes in the sensory environment modify our sen-
sory experience and may result in experience-related
or learning-induced reorganization within the central
nervous system. Hearing aids change the sensory
environment by stimulating a deprived auditory sys-
tem; therefore, they may be capable of inducing
changes within the central auditory system. Examples
of studies that have shown hearing aid induced per-
ceptual and/or physiological changes in the adult
human auditory system are discussed. Evidence in
the perceptual domain is provided by studies that
have investigated (a) speech perception, (b) intensity

discrimination, and (c) loudness perception. Evidence
in the physiological domain is provided by studies
that have investigated acoustic reflex thresholds and
event-related potentials. Despite the controversy in
the literature concerning the rate, extent, and clinical
significance of the acclimatization effect, 'there is
irrefutable evidence that the deprived auditory system
of some listeners can be modified with hearing aid
experience.

Keywords: reorganization; plasticity; hearing aids;
acclimatization; auditory deprivation

Munro K. (2008). Reorganization of the Adult Auditory System: Perceptual and Physiological Evidence from Monaural Fitting of Hearing
Aids. Trends Hear, 12(3):254-271. doi:10.1177/1084713808323483
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Hearing Aid-Induced Plasticity in the
Auditory System of Older Adults:
Evidence From Speech Perception

Limor Lavie,” Karen Banai,” Avi Karni,” and Joseph Attias®

Purpose: We tested whether using hearing aids can improve
unaided performance in speech perception tasks in older
adults with hearing impairment.

Method: Unaided performance was evaluated in dichotic
listening and speech-in-noise tests in 47 older adults with
hearing impairment; 36 participants in 3 study groups were
tested before hearing aid fitting and after 4, 8, and 14 weeks

of hearing-aid use. The remaining 11 participants served as
a control group and were similarly evaluated but were not fitted
with hearing aids. Three protocols were compared in the study
groups: amplification for the nondominant ear, amplification for
the dominant ear, and bilateral amplification. Subsequently, after
4 weeks, all participants were afforded bilateral amplification.

Results: In the study groups, unaided dichotic listening
scores improved significantly in the nondominant ear by

8 weeks and onward. Significant improvements were also
observed for unaided speech identification in noise, with
some gains apparent after 4 weeks of hearing-aid use. No
gains were observed in the control group.

Conclusions: Using hearing aids for a relatively short
period can induce changes in the way older adults
process auditory inputs in perceptual tasks such as
speech identification in noise and dichotic listening. These
changes suggest that the central auditory system of
older adults retains the potential for behaviorally relevant
plasticity.

Lavie L, Banai K, Karni A, Attias J. (2015). Hearing aid-induced plasticity in the auditory system of older adults: Evidence from speech
perception. JSLHR, 58:1601-1610. doi:10.1044/2015_JSLHR-H-14-0225
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Fig. 2. An alternative framework for conceptualizing the relationship between hearing loss and cognitive decline.

Wayne RV, Johnsrude IS. (2015) A review of causal mechanisms underlying the link between age-related hearing loss and
cognitive decline. Age Res Rev, 23:154-166
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Angiotensin-Converting Enzyme Inhibitors
Egmmdl and Amyotrophic Lateral Sclerosis Risk: A
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Research

Key Points

Dietary Antioxidants and Long-term Risk

of Dementia
Question Can vitamin E or selenium prevent dementia in asymptomatic older men?

Research

Findings The Prevention of Alzheimer's Disease by Vitamin E and Selenium trial initially enrolled 7540 elderly Antioxidant Capacity and Superoxide Dis-

men who were exposed to the supplements for an average of 5.4 years; a subset of 3786 men agreed to be ob- mutase Activity in Adrenoleukodystrophy
. Y -

served for up to —Bementin-inciderse-tdyd361 did not differ among the 4 study arms.

Meaning Neither supplement is recommended as a preventive agent for dementia. Advertisement
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ACHIEVE

 Aging, Cognition and Hearing Intervention & Evaluation in Elders
(ACHIEVE)
— PI: Frank Lin, MD, PhD, Johns Hopkins University

— Integrated within the Atherosclerosis Risk in Communities-Neurocognitive Study
(ARIC-NCS)

e Timeline
— 2014-2016: RCT planning process, feasibility study, development of
protocol/MOP, etc.
— 2016 Trial grant submission (NIA)
— 2017-18 Recruitment at ARIC field sites

— 2018-21 Follow-up

JOHNS HOPKINS

UNIVERSITY



ACHIEVE

e Study Aims

1. To determine the effects of best-practices hearing rehabilitative treatment on
rates of cognitive decline in 70-84 year-old well-functioning and cognitively-
normal older adults with hearing loss

2. To determine the effects of best-practices hearing rehabilitative treatment on
health-related quality of life, social/leisure activities, daily functioning, mobility,
and longitudinal brain atrophy on structural MRI

3. To investigate the mechanistic pathways through which hearing rehabilitative
treatment affects cognitive functioning by studying longitudinal changes in
proximal/mediating outcome measures in relation to cognitive trajectories

JOHNS HOPKINS
‘III UNIVERSITY



ACHIEVE

Intervention Proximal/Mediating Primary Secondary
Qutcomes Outcome Outcomes
HROL
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Best-Practices / sounds Daily
Hearing Cognitive Functioning

Rehabilitative Functioning >
Trantmant \ Enhanced verbal / abety

mr}‘muni’:ﬂﬂﬂ" & — Brain Voluma
social engagement

Changes on
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Figure 1. Conceptual model for ACHIEVE™. JOHNS HOPKINS

UNIVERSITY



SENSE-Cog

Ears, Eyes and Mind: The ‘SENSE-Cog Project’ to improve
mental well-being for elderly European with sensory
Impairment

— PI: Iracema Leroi, MD, PhD, University of Manchester

— Funded by EU’s Horizon 2020 Research and Innovation Program for
>55.0M€

— 2016-2020



List of participants

# Participant Legal Name Country

1 |THE UNIVERSITY OF MANCHESTER United Kingdom
2 |AS CYPRUS COLLEGE LIMITED Cyprus

3 |THE MANCHESTER METROPOLITAN UNIVERSITY United Kingdom
4 |ETHNIKO KAl KAPODISTRIAKO PANEPISTIMIO ATHINON Greece

5 |UNIVERSITE DE NICE SOPHIA ANTIPOLIS France

6 |UNIVERSITE DE BORDEAUX France

7 |ERASMUS UNIVERSITAIR MEDISCH CENTRUM ROTTERDAM Netherlands
8 |UNIVERSITETET | TROMSOE Norway

9 |Katholische Hochschule Freiburg gGmbH Germany

10 |Dementia Pal Ltd United Kingdom
11 |IXICO Limited United Kingdom
12 |Starkey Laboratories United States
13 |HORTECH GGMBH Germany

14 |ESSILOR INTERNATIONAL SA France

15 |GABO:MI GESELLSCHAFT FUR ABLAUFORGANISATION:MILLIARIUM MBH & CO KG Germany

16 |CHU DE NICE France

17 |UNIVERSITY OF CYPRUS Cyprus

SENSE
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SENSE-Cog

e Study Aims

— Aim |: understand the links among hearing, vision, cognitive and
emotional systems

— Aim Il: improve the early detection and diagnosis of sensory,
cognitive and emotional problems

— Aim llI: determine the effectiveness of a newly developed vision and
hearing support intervention

SENSE _[rmmrgteo
>Cog ind.

:::!_:_ and m



SENSE-Cog

— Aim IV: provide new information about the economic impact of
sensory impairment on mental well-being and quality of life

— Aim V: raise awareness and communicate the message that sensory
health (hearing and vision) is a key feature of mental well-being

ing healih
SENSE g?gzg?go r;zot
mind.
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IMPLICATIONS FOR AUDIOLOGISTS
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SCREENING FOR

COGNITIVE DISORDERS
IN OLDER ADULTS IN THE
bl

Audiologists might be reluctant to odminister cognitive testing for fear that
they may wound the patient's ego, therefore, it moy be useful to unobtrusively
incorporate o streening measure for cognifive impoirment as part of the
oudiological and communication needs assessment.

be relationship of cogrative status o
T hearing ald success has been amang

the most frequent topics in the
auditlegy and amplification liverarere in
the past few years. Interest in this subject
hias been fusbed by a ceries of papers fram
Jobins Hoplons Universicy detadling Larpe
scabe studies, which hawe crossed ower from
the medical literature to the audiclagical
waorld {Lin ot al, 3018, Lin et al, 2ﬂ]¥;|.Thnu
studies repart demographics that under.
score @ rumber of factors bnking cognition
to hearing. For example, twosthirds of
pecple age 70 and alder have hearing loss
[Chien and Lin, 2007} Older adults with
hearing loss have @ 34 percent higher risk
af cogmitive iImpatrment when measured on
ran=verbal tests of memary and sxecutive
function [Lin, 2011} Numerous factors may
aocount for these findings, including the

*common cause” hypothesis [shared neural

patkways], nacessicy for additinnal resaurce
expenditune, and isaladon resulting from
bearing loss.

AUDIOLOGY TODAY Julfdug 3015

In acddition, it is known that evenm
the abcence of hearing loss, cider subjects
rexquire 3=5 B higher SNR than young
listeners (Schneider, et al, 2005), and that
abder subjects with normal hearing perform
approximately the same as young hearing
impained sulbjects (Wingfield and Tun, 2008,
In fact, cognative function has been cited 25
the strongest predicior of individual per
formance differences, not the sudiograms
{Humes, 3007} The perceprhual deficrts that
occur with aging include negative changes
in speed of processing, working mesnory,
caparity shared betwesn processing and
storzge, and attenbonal difficulties, inclds
ing executive control [Wingfield and Tun,
3005}. Furthermore, clder adults with hearing
loss and poar working memary are more
susceptile tn hearing aid disteetons from
signal-processing algoritihms, sugpesting that
cognitive skills should be taken into sccount
i thae beearing ald fittmg {Arehart ot al, 2013).
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Scoring

Time to
Administer

Cut Point
or Score

How to Access

MMSE

Mini-
Cog™

MoCA

CDT

11 items, scores
range from 0to 30

3 —item recall test
with clock drawing
test (CDT) serving as
a recall distractor

Total score=30, with
eight domains of
function evaluated

10-point scale

10 min

3 min

10 min (train¢

ing recom-
mended)

Varies with
way in whicl
it is adminis-
tered

»>24

(-2 positive screen
for dementia

Depends on instruc-
tions: a normal clock
(or a score of one
point) indicates the
absence of demen-
tia; an abnormally
completed clock
warrantis referral

Copyrighted for pur-
chase at:
www.minimental.com

Available at: http://
geriatrics. uthscsa.edu/
tools/MINICog.pdf

www.mocatest.org

http://www.rehabmea-
sures. org/PDF%20

Library/ Clock%20D raw-
ing%20Test% 20Instruc-

tions.pdf

Beck DL, Weinstein BE, Harvey M. Issues in Cognitive Screenings by Audiologists. Hearing Review. 2016;23(2):36.



AJA

Tutonal

Using Cognitive Screening Tests in Audiology

Jing Shen,® Melinda C. Anderson,®? Kathryn H. Arehart,” and Pamela E. Souza®

Purpose: The population of the United States is aging. Those
older adults are living longer than ever and have an increased
desire for social participation. As a result, audiologists are
likely to see an increased demand for service by older clients
whose communication difficulty is caused by a combination

of hearing loss and cognitive impairment. For these individuals,

early detection of mild cognitive impairment is critical for
providing timely medical intervention and social support.
Method: This tutorial provides information about cognition
of older adults, mild cognitive impairment, and cognitive
screening tests, with the purpose of assisting audiologists
in identifying and appropriately referring potential cases of
cognitive impairment.

Results: Topics addressed also include how to administer
cognitive screening tests on individuals with hearing loss,
how to use test results in audiology practice, and the
potential of using cognitive screening tests for evaluating
the benefit of clinical interventions.

Conclusions: As health care professionals who

serve the aging population, audiologists are likely to
encounter cases of undiagnosed cognitive impairment.
In order to provide timely referral for medical assistance
as well as an optimized individual outcome of audiologic
interventions, audiologists should be trained to
recognize an abnormality in older clients’ cognitive
status.

American Journal of Audiology, December 2016, Vol. 25, 319-331. doi:10.1044/2016_AJA-16-0032



Depression Screening Tools
(with thanks to Robert Fifer)

e Adult screening tools:
— Patient Health Questionnaire (PHQ-9)
— Beck Depression Inventory (BDI or BDI-II)
— Center for Epidemiologic Studies Depression Scale (CES-D)
— Duke Anxiety-Depression Scale (DADS)
— Geriatric Depression Scale (GDS)

— Cornell Scale Screening
— PRIME MD-PHQ2



Physician Quality Reporting System (PQRS)

Measure #134: Preventive Care and Screening: Screening for
Clinical Depression and Follow-Up Plan
* Required when you perform the procedure represented by
92625 (Tinnitus evaluation)



The Lancet Commissions

Dementia prevention, intervention, and care

Gill Livingston, Andrew Sommerkad, Vasilibl Ongeto, Sargl & Costafredn, jonethanHuntley, David Ames, Cive Balond, Sube Banerjee,
Alistoir Burms, Jiska Cohen-Maonsfiald Oodio Cooper, Wick Fox, LowraN Githin, Robert Howard, Helen Citales, Enic B Lorson, Koren Ritchie,
Kkenmet Rockwood, Elizabet h L Sampson, Quincy Samas, Lon 5 Schneider, Ger Salbek, Lindo Ter| Noaheed Mukadom

Executive summary

Acting now on dementia prevention, intervention, and
cate will vastly improve living and dying for individuals
with dementia and their families, and in doing so, will
transform the future for society.

Dementia is the greatest global challenge for health
and =ocial care in the st century. It occurs mainly in
people older than 65 years, so increases in numbers and
costs are driven, worldwide, by increased lomgevity
resulting from the welcsme reduction in people dying
prematurely. The Lancet Commission on Dementia
Prevention, Intervention, and Care met to consolidate
the huge strides that have been made and the emerging
knowledge as to what we should do to prevent and
manage dermentia,

Globally, about 47 million people were living with
dementia in 2015, and this number is projected to triple

KEy messages
1The number of people with dementia Is increasing globalby
nitries has decreased.

‘We recormmend active treatment of hypertersion in middls
aged (45-65 years) and oider people (aped older than 65 years)
without dementia to reduce dementia Incidence. Interventions
fior oither risk factors Incleding more childhood educztion.
exercise. malntalning sodal engagement, reducng smoking.
and management of hearing loss, depression, diabetes, and
delay or prevent a third of
dementla cases.

3 Treat cognitive symploms

To maximise cognition, peoplewith Alrheimers disezse or
dementiawith Lewy bodies should be offered cholinesterase
Inhibitars at all stages, or memantine fior severe dementla.
Cholinesterase Inhibitors are not effective In mild cognitive
Impalrment.

4 Individualise dementia care

Good dementla care spans medical. sodal, and supportive care;
It should be tallored to unigue Individual and cultural nesds,
preferences, and priorities and should Incomaorate support for
family carers.

& Care for family @rers

Famiby carers are at high risk of depression. Effective
Interventions, Induding 5Trategles for RelaTves (START) ar
Resorces for Enhancng a lzheimers Caregiver Health
Intervention (REACH), reduce the risk of depression, treat the
symiptoms, and should be made avallable.

by 2050. Dementia affects the individuals with the
condition, who gradually lose their abiliies, as well as
their relatives and other supporters. whoe have to cope
with seeing a family member or friend became il and
dedine, while responding to their needs, such as
increasing dependency and changes in  behaviour
Additionally, it affects the wider socety because people
with dementia also require health and social care
The 2005 global cost of dementia was estimated to be
USSELE hillion, and this figure will continue te inerease
as the number of people with dementia rises. Mearly
85% of costs are related to Family and social, rather than
medical, care. It might be that new medical care in the
fumre, including public bealth measures, could replace
and possibly reduce some of thiz cost.

Dementia iz by ne means an inevitable consequence of
reaching retitement age, ot even of entering the ninth

& Plan for the future

reoplewith dementia and their famillesvalue disoussions
ahout the future and declsions about possible attomeys to
make dedskons. Clintdans should consider capacity to make
different types of decisions at diagnosls.

7 Protect people with dementia

Peoplewith dementia and soclety reguire protection from
passible risks of the condition, induding self-neglect,
wulnerability (including to exploitation), managing money,
drwving. or using weapons. Fisk assessment and mal

at all stages of the disease Is essential, but it should be balanced
agalnst the persom's right to autonomy.

£ Manage neuropsychiatric symptoms

management of the neuropsychiztric symptoms of dementia
Including agitation, low mood, or psychosis Is usually
psychological. sodal, and environmental, with
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pharmacologlzal management reserved for Ind! th
MOrE SeVEre Symptoms.

G Conslder end of life

A third of clder people diewith dementla, so It s essential that
professionalsworking In end-of-llfe care consider whether a
patient hasdementia, because they might be unabde to make
declsions about their care and trestment or express thelr needs
and wishes.

10 Technology
Technologiczl interventions have the potential to Improve care
delivery but should not replace soclal contact.
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Spedfic sk factors and medhanisms
Here we discuss the specific risk factors and their effects.

Education

Less education is associated with an RR of dementia
of 159 (95% CI 1-26-2-01) and the high PAF is because
of the large worldwide estimated prevalence of 4069,
Less time in education, which we defined as ne
secondary school education, has the second highest
PAF in our model. Low educational level is theught to
reult in vulnerability to cognitive decline because it
results in less cognitive Teserve,® which enables people
to maintain function despite brain pathology™ We do
not vet know whether education after secondary school
is additionally protective.

Hemri

Recognition of hearing loss a= a rsk factor for dementia
iz relatively new and has not been included in previcus
caleulations of PAF, nor has it been a priority in the
management of thoze at rigk of cognitive impairment.
Results of cohort studies™ ™™ that have investigated
heating have usnally shown that even mild levels of
hearing loss increase the longterm risk of cognitive
decline and dementia in individuals who are cognitively
intact but hearing impaired at baseline. However,
although there are 11 positive studies, two smdies™™
found no increxsed risk in adjusted analyzes.

The risk of hearing loss for dementia in the meta-
analygie of three studies®< which we did for this
Comurission [pocled R 1-94, 95% CI 1-38-2.73; figure 3),
iz not only higher than the rizk from other individual fsk
factors, but it iz also pertinent to many people becanse it is
highly prevalent, ccourting in 32% of individuals aged
older than 55 yearz.® ik high RE and prevalence exphins
the high PAF. We have used the prevalence of hearing loss
in individuals alder than 55 years to calculate PAF because
thiz age was the youngest mean age in which presence of
hearing loss was shown o incresse dementia risk®
Hearing loss is therefore grouped with the midlife risk

Percentage reduction
if this risk is eliminated
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Figure 3: Forest plot of the effect of hearing loss on Incldence of dementia 8- 17 wears [aber Inooognitheely

healthy people
Hearing loss was measured by pure-tone audiometry. RR=rsk mtio.



The Big Message

e Age-related hearing loss is not a benigh consequence of aging
— ARHL is associated with a number of psychosocial and physiologic
comorbid conditions

e Caveat: The research suggests that the relationships between

hearing loss and other chronic conditions are coincidental, not
causal



To Do on Monday

e Update your history forms to include questions related to
conditions associated with hearing loss

 Continue to educate yourself concerning chronic conditions
associated with hearing loss



e Build and develop relationships with other professionals
— primary care physicians
— psychologists
— neuropsychologists

e Screen for cognitive function and depression
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