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(A )

Aim: To determine the prevalence of under-diagnosed neurocognitive degeneration and depression in older adults with
subjective Hearing Loss (HL) and that of undiagnosed HL in patients with mild cognitive impairment in Hong Kong. Method:
Patients aged above 60 with subjective HL and those who attended the NTEC ENT clinic from May 2021 to October 2022 were
included. Pure tone audiogram was performed to assess the severity of HL. The Hong Kong Montreal Cognitive Assessment
and Patient health questionnaire-9 was used to assess the severity of cognitive impairment and depression respectively. Hearing
aid amplification was offered to patients with bilateral HL greater than 40dB. Psychogeriatric referral was given to patients with
major cognitive impairment or major depression. Results: 225 older adults with subjective hearing loss and without known
cognitive disorders were included in the general ENT clinic. 62% had bilateral HL greater than 40dB requiring amplification.
98 older adults with diagnosed mild cognitive impairment and without subjective hearing loss were included in the psychiatric
out-patient clinic. Overall, significant and positive correlation between hearing loss and dementia as well as between dementia
and depression was found. Over 75% of MCI patients were also found to have undetected hearing loss and nearly half requires
hearing aid, making them a significantly high-risk group. Conclusion: Screening for dementia may be necessary for hearing
loss patients. Patients diagnosed with MCI may also require regular hearing loss screening. This can allow for early diagnosis
and management of both hearing loss and cognitive decline to prevent the formation of a vicious cycle.
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Introduction

In Hong Kong (HK), 66.2% of those over the age of 70 years
suffer from hearing loss, with the prevalence increasing with age
[1]. Meta-analysis also shows that 4.4% of Chinese suffer from
dementia, with prevalence doubling with each 5-year increment
in age [2]. As the HK and global populations age, the incidence of
both hearing loss and dementia will only continue to rise.

To alleviate this situation, our main priority is to reduce the
incidence of dementia. Meta-analysis has also shown that hearing
loss is independently associated with dementia [3]. Previous
studies have suggested that is due to association between sensory
deficiencies and differentiation together with atrophy of the auditory
system [4]. This in turn, is associated with cortical reorganization
and subsequent memory and cognitive processing decline [5]. This
indicates that auditory deficiencies have a significant impact on
cognitive decline. It has even been suggested that hearing loss is
the largest modifiable risk factor against dementia [6]. Therefore,
it is important to investigate the correlation between hearing loss
and dementia, and if one exists, then it is especially important to
investigate the risk of hearing loss on dementia.

As such, another priority is the management and alleviation
of hearing loss, which may prevent the formation of a vicious cycle
should our study find that hearing loss is a large risk factor against
dementia. Unfortunately, Chinese adults have been known to be
less concerned with hearing loss compared to those in Western
societies [7]. Consequently, hearing loss is often left unnoticed till
it becomes more severe, which in turn increases the risk of severe
hearing loss. Therefore, it is of utmost importance that patients
in high-risk groups are identified and undergo early screening to
allow for early diagnosis to slow down their decline in hearing and
possibly even in dementia. To identify whether dementia patients
belong in the said high-risk group, our study will investigate
the incidence of previously undetected hearing loss in patients
diagnosed with Mild Cognitive Impairment (MCI).

It is also important to explore the psychological burden
of dementia on patients in order to facilitate early diagnosis and
efficient management of depression in patients with dementia.
Studies have already shown an independent association between
depression and hearing loss in older Chinese [8]. Since depression
is a severe and prevalent condition, especially in community-
dwelling adults over 60 years old in HK [9], it is imperative to
explore the correlations and effects of dementia on depression as
well. As such, our study will investigate the correlation between
dementia and depression. We will then explore the significance
and possibility of initiating early diagnosis and subsequent
management of depression in patients with dementia or hearing

loss. Through this, we aim to reduce the incidence and alleviate
the psychological decline in patients suffering from dementia or
hearing loss, and subsequently reduce the psychological impact on
these patients.

Methodology
Participants

Participants were recruited between May 2021 and February
2022 from local clustered base university hospital in Hong Kong.
All recruited participants were aged 60 years old or above. Patients
who refused to be followed up or who had known congenital
hearing loss or hearing loss that was surgically correctable were
excluded.

Participants in the first group were recruited from ENT clinic
All of them presented with subjective unilateral or bilateral hearing
loss. Those with known dementia or other neurological diseases
affecting their cognitive functions were excluded. Participants in
the second group were recruited from psychiatric psychogeriatric
clinics. All of them were diagnosed with MCI or mild dementia by
psychiatrist. Those with known unilateral or bilateral hearing loss
were excluded. All patients recruited into the study participated on
a voluntary basis and written consent was obtained before testing.

Equipment & Materials

Hong Kong Montreal Cognitive Assessment (HK-MoCA)
percentile

The HK-MoCA is a standardized neurocognitive assessment
featuring a one-page long test. Participants are assessed on a
comprehensive range of cognitive domains. The advantage of
this assessment tool lies in its ability to accurately evaluate the
severity of the cognitive decline without a ceiling effect and in a
short duration [10].

Participants are given a score out of 30. Participants are then
classified into 4 different percentiles after taking into account their
educational backgrounds. Those classified below the 2™ percentile
are considered to suffer from Major Neurocognitive Disorder
(Major NCD) whereas those scoring between the 2™ and the 16"
percentile are considered to suffer from Mild Neurocognitive
Disorder (Mild NCD).

Self-cognitive assessment tool (ADS)

The ADS8 is a patient self-assessment tool that covers 8
different areas of cognitive functioning, including memory. To
assess each area individually, 8 different Yes/ No/ Don’t Know
questions are used. The assessment is scored out of 8, with only
“Yes” answers resulting in a mark. The main purpose of this
assessment is to assess the patients’ insight into their own cognitive
condition. In patients with cognitive decline, patients who are
aware of their cognitive decline are usually much more receptive
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to treatment and can be expected to show better treatment results.
Conversely, those who do not believe they are experiencing
cognitive decline often decline relatively faster [11].

Patient-health questionnaire-9 (PHQ-9)

The PHQ-9 assesses the severity of depression in participants
through a series of 9 questions, which are based on the 9 criteria for
the diagnosis of DSM-IV depression disorders [12]. Participants
are asked to rate the frequency of each question on a scale of 0 to
3 (0 for never, 3 for almost every day).

The sum of the score obtained in each question is then used
to classify the depression severity of patients into 4 different
categories, from Normal to Severe.

Pure tone audiometry (PTA)

The Pure Tone Audiometry assessment is considered
one of the most fundamental tests in standardized audiometric
assessments and is executed by trained personnel. In this study,
PTA is used to measure the degree of air conductive hearing loss
in both ears. The average of 1, 2, 4 kHz of the better ear’s threshold
was subsequently obtained to determine the degree of hearing loss.
Participants with 0 to 25db of hearing loss are considered to be
normal. Those with 25 to 70 db of hearing loss are considered
to have mild to moderate hearing loss. Those with over 70 db of
hearing loss are considered to have severe to profound hearing
loss.

Procedure

All study procedures were reviewed and approved by The
Joint Chinese University of Hong Kong-New Territories East
Cluster Clinical Research Ethics Committee (The Joint CUHK-

NTEC CREC), with reference number 2021.414. The purpose
and risks of all procedures were clearly explained to participants.
All participants provided written and informed consent before
participating in each part of the study.

Consented participants were first screened to ensure they met
the prerequisites. Participants with subjective hearing loss and no
pre-existing dementia were put into the first group to investigate
the risk of hearing loss on dementia. Participants diagnosed with
MCI and no subjective hearing loss were put into the second group
to investigate the incidence of undetected hearing loss for patients
with dementia.

Data on participants’ severity of hearing loss were first
documented via PTA and the average pure tone of 1, 2, 4 kHz
of their better ear was calculated. Dementia severity was then
assessed using the HK-MoCA percentile and ADS8, while
depression severity was assessed using the PHQ-9.

All data collected were stored in a password-protected file in
a password-protected computer. Data analyses were subsequently
carried out using IBM SPSS Statistics Version: 28.0.1.0 (142). For
ordinal data, the chi-square test was conducted. For continuous
data, bivariate correlational analysis with Pearson’s coefficient
was conducted.

Results
Subject Demographics

This study included 323 adults, 145 males and 167 females,
aged 60 or above (mean = 74.9, standard deviation [SD] = 7.95)
225 of which were recruited into Group 1, whereas the remaining
98 were recruited into Group 2 of the study (Table 1).

Sample size (n) Agein yeSa]l)'i (mean £ Gender (M: F) Education (in years)
Group 1 225 73.82 +8.31 114: 101 7.83 £4.69
Group 2 98 77.5 +6.35 31: 66 7.14 + 4.66
Overall 323 74.9 +7.95 145: 167 7.65 +4.69

Table 1: Subject Demographics.
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Investigation on Group I Participants analysis was carried out between dementia severity and depression
severity. Our results indicated a significant association between the

C e . 0/ (e
Distribution: Amongst Group I participants, 84% (n=189) had two variables, X2 (12, N = 176) = 21.811, p = .04 (Table 2).

hearing loss, of whom 62% (n= 140) had hearing loss of at least
40dB and thus required a hearing aid. Overall, 24% (n=55) and

A B < Asymptotic
17.6% (n= 40) found to have mild and major neurocognitive Value | df Significance
disorder respectively according to the HK-MoCA. (2-sided)
Correlation between hearing loss and dementia Pearson Chi-Square 21811 | 12 0.040
Correlation using HK-MoCA: All participants completed the Likelihood Ratio 17.339 | 12 0.137
HK-MoCA assessment, of whom 214 completed the PTA. At least T .
mild cognitive impairment was identified in 11% of normal hearing; tnearby--inear 0.547 | 1 0.459

. . . . Association

26% with mild- moderate HL; 50% with severe- profound HL i.e.
a relative risk of 2.4 and 4.6 respectively. Correlational analysis N of Valid Cases 176

was conducted between the average of 1, 2, 4 kHz of the better
ear’s threshold (in decibels) and the raw HK-MoCA score out of
30, with a higher score indicating better neurocognitive function. Investigation on Group II Participants
One-way ANOVA demonstrated patient with more severe HL had
a lower HK-MoCA score [F(2,183)=4.1, p=0.018]. (Figure 1).

Table 2: HK-MoCA" Depression Chi-Square Test.

Distribution: Amongst Group II participants, 77% had hearing
loss, of whom 47% had hearing loss of at least 40dB and thus
required a hearing aid. At the same time, according to the HK-
MoCA, 37% had a mild to major neurocognitive disorder.

Incidence of Undetected Hearing Loss in MCI patients

All participants completed the PTA assessment, of whom
75 are showed signs of hearing loss (59 mild cases, 14 moderate
cases, and 2 severe cases). Our results indicated that it was
much more likely than not for patients diagnosed with MCI
to experience undetected hearing loss at the same time, with a
negative association between incidence and the severity of hearing
loss (Figure 2).

Figure 1: Correlation between hearing loss and dementia.
Association between dementia and depression

Participants were divided into 4 different categories of
dementia severity according to their raw HK-MoCA score and
educational level. Participants were also categorized according to

the severity of their depression, from normal to severe. Chi-square Figure 2: Incidence of Undetected Hearing Loss in MCI patients.
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Discussion

In this study, significant and positive correlation between
the severity of hearing loss and dementia was found. This
concurred with a lot of existing international publication. Again,
this addressed the importance of screening the cognitive functions
in those older adults presented to ENT clinic with diagnosis of
hearing impairment. As such, longer-term monitoring along with
regular screening for dementia may be warranted for older adults
with hearing loss. To achieve this, the awareness of both general
practitioners and geriatricians must be increased regarding this
phenomenon. This will allow them to better inform older adults
with subjective hearing loss and facilitate regular screening
and management throughout patient care. Proactive hearing
loss management to prevent decline in hearing and subsequent
cognitive decline may also be necessary. This could be achieved by
intercepting the pathway of hearing loss to dementia with hearing
aids, which can help compensate hearing difficulties and alleviate
subsequent cortical reorganization and decline.

Our study also found that over 75% of MCI patients suffered
from undiagnosed hearing loss and nearly half required a hearing
aid. In fact, results showed that there is only a 7% difference in
the proportion of patients with hearing loss in Group I and II. This
indicates that MCI is a similarly strong predictor in hearing loss
as subjective hearing loss. Hearing loss is known to worsen with
age, especially without early intervention and proper management.
Coupled with our findings that an increased severity in hearing loss
might result in an increased risk of cognitive decline, screening for
hearing loss in MCI patients may prove necessary. It may well
be possible that early diagnosis and subsequent management of
hearing loss in MCI patients can prevent or slow down any further
cognitive decline, although a properly performed randomized
controlled trial is warrant. To achieve this, the awareness of both
general practitioners and psychiatrists must be increased regarding
this phenomenon. This will allow them to better inform older
adults with MCI and facilitate regular screening and management
of any potential hearing loss throughout patient care.

Significant association between the severity of dementia
and that of depression has also been found in this study. Thus,
the mental burden of dementia and hearing loss in patients with
dementia should be addressed. With an escalating population
of patients with depression, the socio-economic burden of this
will only increase. Therefore, regular screening of dementia and
depression should also be implemented. Awareness in general
practitioners, geriatricians and psychiatrists should also be raised
to ensure that patients with either hearing loss or dementia can be
screened and potentially diagnosed in a timely manner, and as such
facilitate early management to reduce deterioration [13].

To minimize the problem of a small sample size in this study,
a larger scale multi-centered study with longer follow up may be
warranted. Patient interviews for cognitive assessments were also
conducted in selected cases in the clinic due to limited manpower.
Therefore, further investigation on the possibility of intercepting
the pathway from hearing loss to dementia with hearing aids is
necessary.

Conclusion

The current study provides some preliminary findings
on positive association of neurocognitive impairment and
the severity of hearing loss. There was significant number of
undiagnosed cognitive impairment in older adults with hearing
loss, even if it is a major cognitive impairment. As importantly,
there was significant number of undiagnosed hearing impairment
in those diagnosied MCI or mild demantia, even if it is a severe
hearing loss. This indicates that an early screening for dementia
is necessary for patients with hearing loss. Similarly, patients
suffering from cognitive decline may also need early screening
and intervention for hearing loss. Awareness amongst general
practitioners, geriatricians, and psychiatrists will also need to be
raised to facilitate timely diagnosis and intervention in patients.

5

J Community Med Public Health, an open access journal
ISSN: 2577-2228

Volume 6; Issue 03



Citation: Chang WT, Yee Ng IH, Kuen Cheung CM, Tsang MO, Lok Chan LW, et al. (2022) Targeted Screening in Older Adults:
Hearing Loss and Mild Cognitive Impaired. J] Community Med Public Health 6: 269. DOI: 10.29011/2577-2228.100269

References

1.

Centre for Health Protection (2016) Non-Communicable Diseases
Watch.

Wu YT, Ali GC, Guerchet M, Prina AM, Chan KY, et al. (2018).
Prevalence of dementia in mainland China, Hong Kong and Taiwan:
an updated systematic review and meta-analysis. Int J Epidemiol 47:
709-719.

Liang Z, Li A, Xu Y, Qian X, Gao X (2021) Hearing loss and Dementia:
A Meta-Analysis of Prospective Cohort Studies. Front Aging
Neurosci 13: 695117.

Peelle JE, Troiani V, Grossman M, Wingfield A (2011) Hearing
loss in older adults affects neural systems supporting speech
comprehension. J Neurosci 31: 12638-12643.

Lin FR, Ferrucci L, An Y, Goh JO, Doshi J, et al. (2014) Association
of hearing impairment with brain volume changes in older
adults. Neuroimage 90: 84-92.

Livingston G, Huntley J, Sommerlad A, Ames D, Ballard C, et al. (2020)
Dementia prevention, intervention, and care: 2020 report of the Lancet
Commission. Lancet 396: 413-446.

Hsu BCL (2006) Chinese and Western cultural differences in seniors’
attitudes and beliefs concerning hearing loss and related coping
strategies (Doctoral dissertation, University of British Columbia).

10.

1.

12.

13.

Lee AT, Tong MC, Yuen KC, Tang PS, Hasselt C (2010) Hearing
impairment and depressive symptoms in an older Chinese population. J
Otolaryngol Head Neck Surg 39: 498-503.

Chi |, Yip PS, Chiu HF, Chou KL, Chan KS, et al. (2005) Prevalence of
depression and its correlates in Hong Kong’s Chinese older adults. Am
J Geriatr Psychiatry 13: 409-416.

Yeung PY, Wong LL, Chan CC, Leung JL, Yung CY (2014) A validation
study of the Hong Kong version of Montreal Cognitive Assessment
(HK-MoCA) in Chinese older adults in Hong Kong. Hong Kong Med
J 20: 504-510.

Denny A, Bartley K, Edwards S, Webbe F, LoGalbo A (2020)
ADS8 patient-informant discrepancy predicts insight and cognitive
impairment in Alzheimer’s disease. Geriatric Nursing 42: 262-267.

Kroenke K, Spitzer RL, Williams JB (2001) The PHQ[19: validity of
a brief depression severity measure. J Gen Intern Med 16: 606-613.

Fu J, Duan J, Mo J, Xiao H, Huang Y, et al. (2021) Mild Cognitive
Impairment Patients Have Higher Regulatory T-Cell Proportions
Compared With Alzheimer’s Disease-Related Dementia Patients. Front
Aging Neurosci 12: 624304.

6

J Community Med Public Health, an open access journal
ISSN: 2577-2228

Volume 6; Issue 03


https://www.chp.gov.hk/files/pdf/ncd_watch_feb2016
https://www.chp.gov.hk/files/pdf/ncd_watch_feb2016
https://pubmed.ncbi.nlm.nih.gov/29444280/
https://pubmed.ncbi.nlm.nih.gov/29444280/
https://pubmed.ncbi.nlm.nih.gov/29444280/
https://pubmed.ncbi.nlm.nih.gov/29444280/
https://pubmed.ncbi.nlm.nih.gov/34305572/
https://pubmed.ncbi.nlm.nih.gov/34305572/
https://pubmed.ncbi.nlm.nih.gov/34305572/
https://pubmed.ncbi.nlm.nih.gov/21880924/
https://pubmed.ncbi.nlm.nih.gov/21880924/
https://pubmed.ncbi.nlm.nih.gov/21880924/
https://pubmed.ncbi.nlm.nih.gov/24412398/
https://pubmed.ncbi.nlm.nih.gov/24412398/
https://pubmed.ncbi.nlm.nih.gov/24412398/
https://pubmed.ncbi.nlm.nih.gov/32738937/
https://pubmed.ncbi.nlm.nih.gov/32738937/
https://pubmed.ncbi.nlm.nih.gov/32738937/
https://open.library.ubc.ca/media/stream/pdf/831/1.0092666/1
https://open.library.ubc.ca/media/stream/pdf/831/1.0092666/1
https://open.library.ubc.ca/media/stream/pdf/831/1.0092666/1
https://pubmed.ncbi.nlm.nih.gov/20828511/
https://pubmed.ncbi.nlm.nih.gov/20828511/
https://pubmed.ncbi.nlm.nih.gov/20828511/
https://pubmed.ncbi.nlm.nih.gov/15879590/
https://pubmed.ncbi.nlm.nih.gov/15879590/
https://pubmed.ncbi.nlm.nih.gov/15879590/
https://pubmed.ncbi.nlm.nih.gov/25125421/
https://pubmed.ncbi.nlm.nih.gov/25125421/
https://pubmed.ncbi.nlm.nih.gov/25125421/
https://pubmed.ncbi.nlm.nih.gov/25125421/
https://www.sciencedirect.com/science/article/abs/pii/S0197457220302536
https://www.sciencedirect.com/science/article/abs/pii/S0197457220302536
https://www.sciencedirect.com/science/article/abs/pii/S0197457220302536
https://pubmed.ncbi.nlm.nih.gov/11556941/
https://pubmed.ncbi.nlm.nih.gov/11556941/
https://pubmed.ncbi.nlm.nih.gov/33551792/
https://pubmed.ncbi.nlm.nih.gov/33551792/
https://pubmed.ncbi.nlm.nih.gov/33551792/
https://pubmed.ncbi.nlm.nih.gov/33551792/

