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Introduction

Dementia is a clinical syndrome characterized by a decline in 
cognitive function significant enough to interfere with daily 
activities. This decline encompasses impairments in memory, 
language, perception, attention, and problem-solving abilities. 
In addition, individuals may experience changes in emotional 
regulation and behavior.1 Common types of dementia include 
Alzheimer’s disease, vascular dementia, mixed dementia, 
dementia with Lewy bodies, and frontotemporal dementia.2–5

Dementia is associated with a range of health complica-
tions that extend beyond cognitive decline, significantly 
impacting both physical and mental well-being. Individuals 
with dementia often experience neuropsychiatric symptoms 

such as depression, anxiety, and apathy, which can exacerbate 
the progression of the disease and diminish the quality of life.6

An estimated 55 million people are living with dementia 
worldwide, and according to the World Health Organization 
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survey, they expected that by 2050 the number of patients 
will increase to 152 million (71% of the world’s population). 
The cost of treating people with dementia was estimated at 
1 trillion in 2018 and is projected to rise to 2 trillion by 2030.7 
Physical inactivity, smoking, depression, social isolation, 
hearing loss, hypertension, obesity, diabetes, and low educa-
tional attainment are well established, potentially modifiable 
risk factors for dementia.8–11

The prevalence of hearing loss in the normal population 
according to The Global Burden of Disease study, which 
incorporated mild and unilateral hearing loss, estimated that 
the population with hearing loss rose from 30.7 million 
(30.0%) in 2010 to 62.0 million (33.1%) in 2021.12,13

Hearing loss was associated with a higher chance of hav-
ing dementia. One study conducted in older adults in the 
United States found that dementia prevalence among partici-
pants with moderate to severe hearing loss was higher than 
prevalence among participants with normal hearing (preva-
lence ratio = 1.61, 95% CI: 1.09–2.38).14 Study in Germany 
found that dementia prevalence increased by approximately 
0.23% when the prevalence of hearing impairment increased 
by 1 standard deviation.15

Two-thirds of the elderly population experience hearing 
loss, yet only 20% seek treatment.16 An average out-of-
pocket hearing care cost of $2500 was unaffordable for over 
three-quarters of Americans with functional hearing loss.17

An elevation of 10 dB in pure tone average (PTA) is asso-
ciated with a 16% increased likelihood of dementia.18 
Hearing loss can be improved with hearing aids. Using a 
hearing aid may prevent cognitive decline. One study in 
Japan found that hearing aid use showed a significant sup-
pressive effect on cognitive impairment in those with moder-
ate hearing loss who always use a hearing aid (odds 
ratio = 0.54, 95% CI: 0.30–1.00, p = 0.049).19

To our knowledge, this is the first study to objectively 
quantify the prevalence of hearing loss in dementia patients 
and investigate the risk factors for dementia severity includ-
ing hearing loss.

Methods

Study design

This study was a cross-sectional study in a Psychiatric Clinic, 
Srinagarind Hospital, Thailand from April 2022 to March 
2023.

Participants

We invited patients who were diagnosed with dementia by 
a neuropsychologist or neurologist and were able to 
undergo hearing tests to participate in this study. The 
exclusion criteria were ear infection, epilepsy, craniofa-
cial anomalies, cerebellopontine angle tumor, vestibular 
schwannoma, acoustic neuroma, and syndrome or genetic 

disorder. We collected demographic data on modifiable 
risk factors for dementia (Table 1).9

Cognitive severity test and aphasia screening test

All patients were assessed cognitive tests using the Thai Mental 
State Examination (TMSE), a standard cognitive test in 
Thailand.20 The severity of dementia, as classified by TMSE 
scores, is defined as follows: 0–12 (severe), 13–18 (moderate), 
and 19–30 (mild). The TMSE score of less than 19 was used as 
a cut point for moderate to severe dementia.8 SD-SLP-01 

Table 1.  Demographic data.

Demographic N = 86 Percent (%)

Sex
  Female:male 54:32 62.8:37.2
Age
  45–65 years 10 11.6
  >65 years 76 88.4
Education
  <Elementary school 1 1.2
  Elementary school 37 43.0
  High school 16 18.6
  Bachelor’s degree 25 29.1
  Post-graduate degree 7 8.1
Type of dementia
  Alzheimer’s disease 37 43.0
  Vascular dementia 33 38.4
  Mixed dementia 10 11.6
 � Persistent depressive 

disorder
4 4.7

 � Frontotemporal 
dementia

2 2.3

Underlying disease
  None 20 23.3
  Hypertension 45 52.3
  Diabetes 23 26.7
  Depression 8 9.3
  High cholesterol 19 22.1
  Heart disease 7 8.1
  Stroke 2 2.3
Smoking
  Non-smoker 59 68.6
  Smoker 27 31.4
Social isolation
  Social integrated 71 82.6
  Social isolation 15 17.4
Exercise
  Never 27 31.4
  Sometime 22 25.6
  Always 37 43.0
Aphasia
  With aphasia 22 25.6
  Without aphasia 64 74.4
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aphasia screening test was assessed by a speech-language 
pathologist.21

Hearing evaluation

All patients had their ears examined by an otolaryngologist 
and received a hearing test by an audiologist. Audiometry 
uses the Hughson–Westlake method22 using air conduction 
pathways at a frequency range of 250–8000 Hz and bone 
conduction pathways at a frequency range of 500–4,000 Hz. 
The PTA was calculated using the hearing sensitivity at 500, 
1000, and 2000 Hz. The tympanometry with 226 Hz. probe 
was also performed bilaterally.

Definition of hearing loss

American Speech-Language-Hearing Association defined the 
types of hearing loss as sensorineural hearing loss, conductive 
hearing loss, and mixed hearing loss and defined the degree of 
hearing loss from audiometry as follows: −10 to 25 dB (deci-
bels) was normal hearing, 26–40 dB was mild hearing loss, 
41–55 dB was moderate hearing loss, 56–70 dB was moder-
ate-severe hearing loss, 71–90 dB was severe hearing loss, and 
91+ dB was profound hearing loss.23 High-frequency loss was 

identified as the pure tone threshold of audiometry at frequen-
cies 2000, 4000, and 8000 Hz greater than 25 dB HL.24 In this 
study, the PTA audiometry in the better ear was used to clas-
sify the hearing loss.

Statistical analysis

Statistical analysis was performed using SPSS software 
(IBM Company, USA). Mean, standard deviation (SD), per-
centage, and 95% confidence interval were used to analyze 
data on the population characteristics and prevalence of 
hearing loss in patients with dementia. Chi-square was used 
to analyze significant differences in population characteris-
tics. Pearson’s correlation was used to analyze the correla-
tion between TMSE score and degree of hearing loss. To 
evaluate the risk factors for severe dementia, the univariate 
logistic regression was used and presented as an odds ratio. 
A p-value < 0.05 was considered significant.

Using a sample size estimation equation for a single pro-
portion, assuming that 35% of the dementia population has 
hearing loss,25 a sample size of 88 would be required to 
achieve an absolute precision of 10% with 95% confidence.

Results

Out of 180 consecutive patients who were invited, 88 agreed 
to enroll in this study. Two participants withdrew because 
they were unable to complete the hearing test. So, the total 
number of 86 participants was included in the analysis.

There were 54 females (62.8%) and 32 males (37.2%). 
The mean age is 75.52 ± 7.26 years, ranging from 58 to 
90 years. Alzheimer’s disease was the most common type of 
dementia (43.0%) followed by vascular dementia (38.4%). 
The most common underlying conditions among patients 
were hypertension (52.3%), diabetes (26.7%), and high cho-
lesterol (22.1%). Regarding smoking status, 68.6% were 
non-smokers, while 31.4% were smokers. In terms of social 
integration, 82.6% of patients maintained communication 
with others, particularly family members. In addition, 43.0% 
of patients engaged in regular physical activity and exercise 
as part of their daily routine. The prevalence of aphasia in the 
study population was 25.6% (Table 1).

The prevalence of hearing loss in this study was 94.2% 
(95% CI: 0.86–0.98). Sensorineural hearing loss was present 
in 91.9% of patients. Regarding the severity, mild hearing 
loss was observed in 39.5% of patients, followed by high-
frequency hearing loss in 29.1% of patients (Table 2).

Table 3 presents the mean TMSE scores across different 
degrees of hearing loss, showing a statistically significant dif-
ference (p = 0.040) based on a one-way ANOVA test. 
Individuals with normal hearing had the highest mean TMSE 
score (24.60 ± 3.05), while those with severe hearing loss had 
the lowest (13.50 ± 6.36). These findings suggest a potential 
association between greater hearing loss severity and lower 
cognitive function, as measured by TMSE (Figure 1).

Table 2.  Prevalence of hearing loss in dementia patients.

Prevalence of hearing loss N = 86 Percent (%)

Prevalence
  Normal hearing 5 5.8
  Hearing loss 81 94.2
Type of hearing loss
  Normal hearing 5 5.8
  SNHL 79 91.9
  Mixed hearing loss 2 2.3
Degree of hearing loss
  Normal 5 5.8
  High frequency 25 29.1
  Mild 34 39.5
  Moderate 11 12.8
  Moderately severe 9 10.5
  Severe 2 2.3

SNHL: sensorineural hearing loss.

Table 3.  The mean TMSE scores and the severity of hearing loss.

Degree of hearing loss TMSE score (mean ± SD) p-Valuea

Normal 24.60 ± 3.05 0.040*
High frequency 20.12 ± 5.84
Mild 20.68 ± 5.39
Moderate 23.73 ± 4.10
Moderately severe 23.33 ± 3.42
Severe 13.50 ± 6.36

aOne-way ANOVA test.
*Statistically significant.
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For the factors that can affect the severity of dementia, a 
TMSE score of less than 19 points was classified as moder-
ate to severe dementia.8 We found sex, age, underlying dis-
eases, smoking status, social isolation status, and exercise 
were not a statistically significant factor for moderate–severe 
dementia. Aphasia (OR: 14.40, 95% CI: 4.53–45.73, 
p < 0.001) and severe hearing loss (OR: 55.00, 95% CI: 
0.83–3,650.97, p = 0.014) were risk factors for moderate–
severe dementia (Table 4).

Discussion

Dementia is a multifactorial condition. Hearing loss was one 
of the possible factors affecting the severity of dementia. The 
mechanism was proposed as an increase in cognitive load by 
the delay of auditory information decreases the working 
capacity of the brain (cognitive reserve).26,27

In this study, dementia was found more common in 
females (62.8%), the mean age was 75.52 years old which 
was comparable with the survey of dementia in Thailand 
which found dementia commonly in females (59.1%) and 
mean age of 67.96 years.28 Many studies also found that the 
elderly were the primary age group to develop dementia.29,30

The most common type of dementia was Alzheimer’s dis-
ease (43.0%) followed by vascular dementia (38.4%). This 
finding was consistent with one study in 2021 that found 
Alzheimer’s disease (50%) and vascular dementia (24%) 
were the most common cause of dementia.20 One review 
found the prevalence of Alzheimer’s disease ranged from 
34% to 54% and vascular dementia ranged from 18% to 32% 
in dementia populations.29

We found hypertension (52.3%), diabetes (26.7%), and 
cholesterol (22.1%) were the most common underlying dis-
eases. These underlying diseases are risk factors for dementia 
related to blood vessels that carry blood to the brain. Diabetes 
affects insulin and the metabolic system, the brain must 
decrease insulin production, resulting in increased sugar in 
the bloodstream, causing impaired cognitive function.9

In this study, we found a smoking prevalence of 31.4%, 
which is comparable to the 2017 Lancet Commissions report, 
where 27.4% of individuals over 65 years old were smokers, 
making it the third highest risk factor.12 Smoking is known to 
increase the risk of vascular complications, including cardio-
vascular pathology, and exposure to cigarette smoke intro-
duces neurotoxins that contribute to stroke, silent infarction, 
oxidative stress, atherosclerosis, and inflammation. These 
factors collectively heighten the risk of Alzheimer’s disease 
and all forms of dementia.31

In this study, 43% of participants engaged in daily physi-
cal activity, while 31.4% were physically inactive due to 
mobility limitations or walking difficulties. A study on phys-
ical activity among older adults in rural Thailand reported a 
high prevalence of physical activity (58.7%), whereas 41.3% 
did not engage in regular exercise.32 Another systematic 
review found that physical inactivity ranged from 28.8% to 
33.8%.33

A 6-month functional brain MRI study demonstrated that 
regular exercise improves cognitive network function, sup-
porting the findings of this study.34 Consistently, our results 
showed that participants who exercised regularly had higher 
TMSE scores (>19) in 29.07% of cases, compared to 19.0% 
in those who never exercised.

We found the prevalence of hearing loss in patients with 
dementia was 94.2% (95% CI: 0.86–0.98). The most com-
mon type of hearing loss is sensorineural hearing loss 
(91.9%).

We found a statistically significant difference in the 
mean TMSE scores across different degrees of hearing 
loss (p = 0.040), suggesting a potential association 
between greater hearing loss severity and lower cognitive 
function. Notably, the severe hearing loss group had the 
lowest mean TMSE score, although this group included 
only two patients.

The better ear is the ear that is used for hearing perception 
and listening in everyday life. When the dominant ear expe-
riences difficulties, it leads to more challenging communica-
tion and increases cognitive load.27 Severe hearing loss can 
significantly impair sound perception, such that patients can-
not understand speech even when shouted at, unlike those 
with mild or moderate hearing loss who may miss certain 
consonant or vowel sounds. This effect results in a higher 
cognitive load for individuals with severe hearing loss com-
pared to those with mild or moderate loss, which may con-
tribute to dementia.35

One study found no association between mild to moder-
ate hearing loss and changes in social engagement. 
However, progressive hearing loss was linked to a gradual, 
imperceptible decline in social habits.36 Another study also 
found that the severity of hearing loss was significantly 
correlated with hearing handicaps (p < 0.05). More often, 
participants revealed social and situational than emotional 
hearing handicaps (p < 0.05).37 Severe hearing loss has 
been consistently shown to be a strong predictor of social 
isolation.38–40

Figure 1.  Violin plot of mean TMSE score and severity of 
hearing loss.
*statistically significant difference.
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This study found no significant correlation between social 
isolation and dementia. Thailand and South Korea share a 
cultural emphasis on extended families and strong commu-
nity ties. This social fabric can provide significant support 
for the elderly, as demonstrated by South Korean research 
linking religion, family, and community involvement to 
reduced feelings of isolation and worthlessness among hear-
ing-impaired seniors.38

For risk factor analysis, we also found that severe hearing 
loss (OR: 55.00, 95% CI: 0.83–3650.97, p = 0.014) and apha-
sia (OR: 14.40, 95% CI: 4.53–45.73, p < 0.001) were a risk 
factor for moderate–severe dementia.

Aphasia is a disorder that results from damage to portions 
of the brain that are responsible for language. Deterioration 
of the anterior temporal lobe causes language impairment in 
both verbal and non-verbal communication. It is associated 

Table 4.  Risk factors for moderate–severe dementia.

Factors TMSE < 19 TMSE ⩾ 19 ORa 95% CI p-Valueb

Sex
  Female 16 (18.60%) 38 (44.19%)  
  Male 10 (11.63%) 22 (25.58%) 1.07 0.41–2.78 0.874
Age
  45–65 years 2 (2.33%) 8 (9.30%)  
  >65 years 24 (27.91%) 52 (60.46%) 1.84 0.36–9.35 0.459
Underlying disease
  None (1) 5 (5.81%) 15 (17.44%)  
  Hypertension 16 (18.60%) 29 (33.72%) 165 0.50–5.39 0.403
  Diabetes 7 (8.14%) 16 (18.60%) 1.31 0.34–5.04 0.692
  Depression 3 (3.49%) 5 (5.81%) 1.80 0.31–10.39 0.511
  High cholesterol 6 (6.98%) 13 (15.12%) 1.38 0.34–5.61 0.648
  Heart disease 2 (2.33%) 5 (5.81%) 1.20 0.71–8.24 0.852
  Stroke 1 (1.16%) 1 (1.16%) 3.00 0.15–57.36 0.465
Smoking
  Non-smoker 17 (19.77%) 42 (48.84%)  
  Smoker 9 (10.46%) 18 (20.93%) 1.23 0.46–3.28 0.672
Social isolation
  Social integration 19 (22.10%) 52 (60.46%)  
  Social isolation 7 (8.14%) 8 (9.30%) 2.39 0.76–7.50 0.134
Exercise
  Never 10 (11.63%) 17 (19.77%)  
  Sometime 4 (4.65%) 18 (20.93%) 0.37 0.09–1.43 0.153
  Always 12 (13.95%) 25 (29.07%) 0.81 0.28–2.31 0.701
Type of dementia
  Alzheimer’s disease 14 (16.28%) 23 (26.74%)  
  Vascular dementia 6 (6.98%) 27 (31.40%) 0.36 0.12–1.10 0.074
  Mixed dementia 5 (5.81%) 5 (5.81%) 1.64 0.40–6.70 0.489
  Parkinson’s disease dementia 1 (1.16%) 3 (3.49%) 0.54 0.05–5.79 0.616
  Frontotemporal dementia 0 (0.00%) 2 (2.33%) 0.32 0.01–7.23 0.477
Aphasia
  No 10 (11.63%) 54 (62.79%)  
  Yes 16 (18.60%) 6 (6.98%) 14.40 4.53–45.73 <0.001*
Degree of hearing
  Normal 0 (0.00%) 5 (5.81%)  
  High frequency 8 (9.30%) 17 (19.77%) 5.34 0.26–108.27 1.464
  Mild 13 (15.12%) 21 (24.41%) 6.90 0.35–135.18 0.094
  Moderate 2 (2.33%) 9 (10.46%) 2.89 0.12–71.94 0.323
  Moderately severe 1 (1.16%) 8 (9.30%) 1.94 0.07–56.76 0.456
  Severe 2 (2.33%) 0 (0.00%) 55.00 0.83–3650.97 0.014*

aOdds ratio.
bChi-square test.
*statistically significant difference.
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with dementia and is more common in patients with 
Alzheimer’s and other types of dementia.41

The association between primary progressive aphasia and 
dementia was also found in previous studies. Both condi-
tions had memory problems, and atrophy in the right pre-
frontal and insular cortex.42–44

To our knowledge, this is one of the first studies to objec-
tively quantify the prevalence of hearing loss in dementia 
patients. Our findings reveal a surprisingly high prevalence 
of hearing loss in this population. However, a key limitation 
of this study is its small sample size, which restricts the sta-
tistical power and poses challenges for data analysis. In addi-
tion, the distribution of hearing loss severity across different 
dementia types results in low correlation values.

Healthcare professionals should recognize that there is a 
high prevalence of hearing loss and aphasia in dementia 
patients. Early hearing interventions such as using hearing 
aids and cochlear implants may prevent or reduce cognitive 
decline and dementia.45,46 The plan for prevention and multi-
disciplinary therapeutic strategies including a neurologist, 
psychiatrist, otolaryngologist, audiologist, and speech pathol-
ogist is needed.47 Further research is warranted to investigate 
the effects of hearing aids on patients with dementia.

Conclusions

Our findings revealed an extremely high prevalence of hear-
ing loss in the dementia population. Furthermore, a statisti-
cally significant correlation was observed between severe 
hearing loss and dementia.
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