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Dizziness and unstable gait in the older adults
are associated with vestibular hypofunction,
muscle dysfunction and sleep disturbance:
impact on prevention of accidental falls
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Abstract

Background Dizziness and unstable gait with resultant falls are common symptoms among the older adults. Most of
studies have focused on statistical analysis regarding single factor related to dizziness and unstable gait. On the other
hand, there are very few comprehensive studies using a large number of patients except several review papers.

Methods We retrospectively analyzed a total of 164 aged patients with dizziness and unstable gait. The patients
underwent description of the Japanese version of the Dizziness Handicap Inventory (DHI), measurements of vestibular
function, handgrip muscle strength, physical performance, height-adjusted appendicular skeletal muscle mass, and
vitamin B1 and B12, a full-night polysomnography study, cognition test and visual test.

Results Average age was 80.5+6.1 years and ranged from 59 to 91 years. Forty-eight were males and 116

females. Three causative factors, namely vestibular hypofunction, muscle dysfunction and sleep disturbance, were
independently and combinedly associated with dizziness and unstable gait in over 93% of the patients. Patients with
higher scores defined by these three causative factors had higher scores of DHI. 23% of the patients showed vitamin
B1 and/or B12 deficiency, which was highly associated with sarcopenia/frailty. Cognitive and visual impairment were
recognized in 4.9% and 5.0%, respectively.

Conclusion Dizziness and unstable gait were mainly associated with vestibular hypofunction, muscle dysfunction
and sleep disturbance. In addition, vitamin B1 and B12 deficiency, and cognitive and visual impairment secondarily
contribute to dizziness and unstable gait. Appropriate selection of treatment according to the underlying causes
would prevent accidental falls among the older adults.

Keywords Dizziness, Unstable gait, Older adults, Vestibular hypofunction, Sarcopenia, Sleep apnea, Vitamin B,
Cognition

*Correspondence: “Department of Rehabilitation, Juntendo Tokyo Koto Geriatric Medical
Katsuhisa Ikeda Center, Shinsuna 3-3-20, Koto-ku, Tokyo 136-0075, Japan
ike@juntendo.acjp 3Department of Clinical Laboratory, Juntendo Tokyo Koto Geriatric
'Department of Otorhinolaryngology, Juntendo Tokyo Koto Geriatric Medical Center, Shinsuna 3- 3-20, Koto-ku, Tokyo 136-0075, Japan
Medical Center, Shinsuna 3-3-20, Koto-ku, Tokyo 136-0075, Japan “Department of Ophthalmology, Juntendo Tokyo Koto Geriatric Medical

Center, Shinsuna 3-3- 20, Koto-ku, Tokyo 136-0075, Japan

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:/creati
vecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12877-024-05620-y&domain=pdf&date_stamp=2024-12-26

lkeda et al. BMC Geriatrics (2024) 24:1042

Introduction

The proportion of older adults aged 65 and over in Japan
is 29.1% in 2022, the highest among major countries. The
trend of increase is expected to continue year by year,
reaching 38.4% in 2065. Dizziness (unsteadiness) and
unstable gait are common symptoms among the older
adults. Unstable gait can be expressed by the changes in
the strategies for standing and walking: the stance and
gait base is widened, bipedal floor contact is prolonged,
step length becomes shorter, the feet are lifted less high
during the swing phase, walking becomes slower and the
posture becomes stooped [1]. In Europe, the proportion
of people visiting medical institutions due to unstable gait
is reported to be high, at 30% for those aged 70 and over
and 50% for those aged 80 and over [2]. In a survey in the
United States, a simple clinical function test showed that
85% of people aged 80 and over had balance disorders [3].
Dizziness and unstable gait are also associated with acci-
dental falls among older adults. The annual incidence of
falls among older adults living at home in the community
in Japan is 10-25%, and among those living in facilities,
it is 10-15%. The incidence of injuries due to falls among
older adults people is 54—70%, and the number of cases
resulting in death is reported to be four times that of traf-
fic accidents [4].

Causes of vertigo or dizziness in the older adults
include benign paroxysmal positional vertigo, Meniere’s
disease, orthostatic intolerance, and central vertigo.
However, age-related balance disorders are characterized
by a slowly progressing persistent sense of unsteadiness,
instability in posture and gait, and falls. The deteriora-
tion of the balance organs due to age-related vestibular
disorder [5] and a decrease in visual information due to
age-related decline in vision [6] are well known to con-
tribute to dizziness and unstable gait. The loss in muscle
mass in old age is a known main risk for gait disorders
and falls. Muscle atrophy combined with impairment
of muscle function is known as sarcopenia. The preva-
lence of sarcopenia in patients with dizziness is higher
than that in community-dwelling older adult individuals
[7]. Moreover, recent cohort studies [8—10] have shown
that subjectively reported poor quality sleep, related
to obstructive sleep apnea (OSA), is associated with an
increased risk of falls. OSA was demonstrated to impair
posture/balance and gait with nocturnal hypoxia. A
decrease in brain cognition due to sleep disorders and the
associated sleep apnea [11] together with a decrease in
the cognitive ability of balance due to age-related changes
in the brain [12] result in a very complex pathology of
dizziness and unstable gait [2]. Furthermore, recent stud-
ies documented that low vitamin B1 and B12 levels are
associated with physical function [13, 14].

Most of studies have focused on statistical analysis
regarding single factor related to dizziness and unstable
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gait. On the other hand, there are very few comprehen-
sive studies using a large number of patients except sev-
eral review papers [15, 16]. Thus, the aim of this study is
to comprehensively investigate the possible causes of diz-
ziness and unstable gait in the older adults.

Materials and methods

Subjects

In the cross-sectional study, the patients of older adults
were subsequently recruited during their visit to the
otorhinolaryngology clinic of the Juntendo Tokyo Koto
Geriatric Medical Center between December 1, 2021 and
January 31, 2024. The inclusion criteria for the patients
were as follows: (1) living in the community, and (2) pres-
ence of unsteadiness at standing position and unstable
gait for at least 6 months. The exclusion criteria for the
patients were as follows: (1) a history with inflammatory
ear disorders such as chronic otitis media and bacterial
labyrinthine diseases, (2) a history of stroke, (3) presence
of neurodegenerative diseases, (4) presence of dementia,
(5) presence of blindness, and (6) presence of severe car-
diopulmonary diseases. The study in compliance with the
principles of the Declaration of Helsinki was approved by
the hospital ethics committee. All subjects entered the
study after signing an informed consent form.

Dizziness handicap inventory and vestibular function test

The Japanese version of the Dizziness Handicap Inven-
tory (DHI) survey was applied to the patients. DHI is a
survey that consists of 25 questions that evaluate the
patient’s quality of life emotionally, physically, and func-
tionally. It is used for evaluating the effects of dizziness
on quality of life in clinical research and studies [17]. For
assessing vestibular function, we used caloric tests and
calculated the bithermal maximum peak of slow-phase
velocity (SPV) of the nystagmus. Severe vestibular weak-
ness was considered if the sum of the bithermal maxi-
mum peak of SPV was <6 °/S [18]. Moderate vestibular
hypofunction was set when the sum of the bithermal
maximum peak of SPV was between 6 and 25 °/S [5]. The
normal cutoff was defined >25 °/S for bithermal response.

Determination of sarcopenia and frailty

Sarcopenia was defined by handgrip muscle strength,
physical performance, height-adjusted appendicular skel-
etal muscle mass according to the Asian Working Group
for Sarcopenia 2019 [19]. Frailty was defined as a clinical
syndrome in which three or more of the following crite-
ria were present: un-intentional weight loss, self-reported
exhaustion, weakness of handgrip strength, slow walking
speed, and low physical activity [20]. The cutoff values for
low muscle mass are <7.0 kg/mg” in men and <5.7 kg/
mg” in women by bioelectrical impedance analysis. Low
handgrip muscle strength was defined as <28.0 kg for
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men and <18.0 kg for women. Physical performance
included the gait speed, the five-time chair stand test,
and the short physical performance battery. The low
physical performance using 4-m gait speed was defined
as <1.0 m/s, 5-time chair stand test=12 s, or short physi-
cal performance battery score<9. Sarcopenia is defined
as low muscle mass plus low muscle strength or com-
bined low physical performance. Severe sarcopenia is
defined as low muscle mass plus low muscle strength plus
low physical performance.

Assessment of OSA

All participants underwent a full-night polysomnogra-
phy study with at least 7 h of recording time (Alice PDx5
Diagnostic System; Philips Respironics, Tokyo, Japan).
Sleep staging was scored according to the criteria of the
American Academy of Sleep Medicine published in 2018.
Apnea was defined as the cessation of airflow for 10 s.
Hypopnea was defined as a 30% reduction of airflow last-
ing 10 s and associated with a 4% decrease in oxyhemo-
globin saturation. The number of apneas and hypopneas
per hour of sleep was calculated to obtain the apnea-
hypopnea index (AHI). The participants were classified
into three different groups according to the diagnostic
criteria for OSA: severe OSA (AHI >30) and moderate
OSA (15 < AHI < 30), and mild OSA/normal (AHI<15).

Blood tests, cognitive and visual assessment, and other
survey variables

Hematological examination including vitamin Bl and
B12, Mini-Mental State Examination (MMSE), and
examination of visual acuity were performed. Diagnosis
of B1 and B12 deficiency was based on serum B1 and B12
concentrations below 24 ng/ml and 200 pg/mL, respec-
tively. MMSE ranges from 0 to 30 points and patients
scoring<23 considered cognitively impaired [21]. Visual
impairment was defined as presenting visual acuity<6/18
to 3/60 and blindness as <3/60 [22]. Spirometry,
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Fig. 1 The distribution of the age of 5-year intervals
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electrocardiogram, and measurement of ankle brachial
pressure index were performed in order to exclude the
patients with severe cardiopulmonary diseases.

Vestibule-Sarcopenia-Apnea score
Vestibule-Sarcopenia-Apnea (VSA) score was defined as
the sum of the scores of vestibule, sarcopenia, and apnea
elements followed by (i) vestibule element including
bilateral severe hypofunction (score 3), bilateral moder-
ate hypofunction or unilateral severe hypofunction (score
2), unilateral moderate hypofunction (score 1), and no
impairment (score 0), (ii) sarcopenia element including
severe sarcopenia (score 3), sarcopenia (score 2), frailty
(score 1), and no sarcopenia or frailty (score 0) and (iii)
apnea element including severe OSA (score 2), moderate
OSA (score 1), and mild OSA/normal (score 0).

Statistics

For comparison of sex difference, Pearson’s chi-square
test was used. The normality of the data was assessed by
the Shapiro-Wilk test. Normally distributed data were
expressed as the meantstandard deviation, and were
analyzed by one-way analysis of variance (ANOVA)
with Bonferroni correction in DHI scores related to VSA
scores. Differences were considered to be significant if
P<0.05. Statistical analysis was performed with SPSS ver-
sion 26 software (IBM Corp., Armonk, New York, USA).

Results
A total of 164 patients with dizziness and unstable gait
were recruited. Average age was 80.5+6.1 years and
ranged from 59 to 91 years. Forty-eight were men and
116 women; the female/male ratio was 2.41/1. Most of
the patients were ranged between 75 and 89 years. The
patients between 80 and 84 years were most frequently
recognized (Fig. 1). Three major factors of high preva-
lence were vestibular hypofunction, sarcopenia/frailty,
and OSA. The others include vitamin B1/B12 deficiency,
cognitive impairment, and visual impairment (Fig. 2).
All patients with vitamin B1/B12 deficiency accompany
at least one parameter such as vestibular hypofunc-
tion, sarcopenia/frailty, and/or OSA. Especially, 61%
of patients with vitamin B1/B12 deficiency was associ-
ated with sarcopenia/frailty. Cognitive impairment was
observed in 8 patients where vestibular hypofunction,
sarcopenia/frailty, and OSA were associated in 8, 7, and 4
patients, respectively. Visual impairment was recognized
in 8 patients where vestibular hypofunction, sarcopenia/
frailty, and OSA were associated in 6, 4, and 4 patients,
respectively. One patient with visual impairment had no
association with other parameters.

The prevalence of male and female in vestibular hypo-
function, sarcopenia/frailty, and OSA was analyzed. No
significant differences were found between the sex of the
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Table 1 The prevalence of male and female in vestibular
hypofunction, sarcopenia/frailty, and sleep apnea

Gender Presence of Presence of Pres-
vestibular sarcopenia/frailty ence of
hypofunction sleep

apnea

Male 67% 52% 71%

Female 51% 71% 53%

Pearson’s chi- P=0.064 P=0.281 P=0.040

square test

Vestibular
hypofunction

(8%)

Others

Sarcopenia
[frailty

(14%)

Fig. 3 The distribution of the prevalence of vestibular hypofunction, sar-
copenia/frailty, and sleep apnea

patients in the prevalence of vestibular hypofunction and
sarcopenia/frailty whereas the prevalence of OSA in male
was significantly greater than that in female (Table 1).
The distribution of the prevalence of vestibular hypo-
function, sarcopenia/frailty, and OSA was shown in
Fig. 3. Thirty-one patients (19%) showed positive findings
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Table 2 The distribution of the detailed types of vestibular
hypofunction, sarcopenia/frailty, and sleep apnea
Number of patients (%)

Classification of parameters

Bilateral severe hypofunction 25(15)
Bilateral moderate hypofunction 47 (29)
Unilateral severe hypofunction 13(8)
Unilateral moderate hypofunction 6 (4)
Normal 73 (44)
Severe sarcopenia 15 (9)
Sarcopenia 11(7)
Frailty 70 (43)
Normal 68 (41)
Severe apnea 67 (41)
Moderate apnea 47 (29)
Mild apnea or normal 48 (29)
Unkown 21

of all the three parameters. Sixty-eight patients (41%)
showed positive for two parameters, namely, 16% posi-
tive for vestibular hypofunction and OSA, 13% positive
for sarcopenia/frailty and OSA, and 12% positive for ves-
tibular hypofunction and sarcopenia/frailty. Fifty-four
patients (33%) show positive for one parameter, namely
14% positive for sarcopenia/frailty, 11% positive for OSA,
and 8% positive for vestibular hypofunction. Eleven
patients (7%) showed no apparent disturbance in three
parameters; 4 with low muscle mass in the lower limb,
1 patient with visual impairment, 2 with mild vestibular
hypofunction, 2 with mild OSA, and 2 with unknown
causes. In other words, 153 out of 164 patients (>93%)
can explain that these three parameters are responsible
for dizziness and unstable gait.

Bilateral mild hypofunction was most frequently
observed, followed by bilateral severe hypofunction, uni-
lateral severe hypofunction, and unilateral mild hypo-
function except for bilateral normal function. Frailty was
most frequently observed, followed by severe sarcope-
nia, and sarcopenia except for normal muscular prop-
erty. Severe apnea was most frequently seen, followed by
mild/normal and moderate apnea (Table 2).

The VSA scores took a normal distribution with a peak
at score of 3 shown in Fig. 4. The relationship between
DHI scores and VSA scores was shown in Fig. 5. DHI
scores were greater in the patients with the VSA scores of
6—-8 (P=0.038) and of 3—5 (P=0.043) than those with the
VSA scores of 0-2. There was no significant difference
between those of the VSA scores of 3-5 and of 6-8.

Discussion

The present cross-sectional study was conducted to
investigate the major causes of dizziness and unstable gait
in the aged populations, revealing that (i) dizziness and
unstable gait were independently and combinedly asso-
ciated with vestibular hypofunction, muscle dysfunction
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and sleep disturbance, and these three causative factors
explain dizziness and unstable gait in over 93% of the
patients; (ii) a significant difference was found between
the sex of the patients in the prevalence of OSA (severe/
moderate), but not in vestibular hypofunction or sarco-
penia/frailty, (iii) patients with higher scores defined by
three major causative factors had higher scores of DHI,
(iv) 23% of the patients showed vitamin Bl and/or B12
deficiency, which was highly associated with sarcopenia/
frailty. This study would make a strong impact on thera-
peutic strategy and modalities of accidental falls with
unknown origins in numerous older adults.

The present study showed a higher prevalence of diz-
ziness and unstable gait in females than males. A pos-
sible underlying reason for the higher prevalence in
female is related to the fact that the perception of disabil-
ity is much higher in female than in male. This may be
explained by the differences that persist between sexes in
terms of work activities and responsibility by housework
[23].
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Age-related vestibular dysfunction, presbyvestibu-
lopathy, was proposed by the Barany Society in 2019 as
a chronic vestibular syndrome characterized by postural
instability, gait disorders, and repeated falls as a result
of decreased bilateral vestibular function due to aging
[5]. The diagnostic criteria are to meet all four of the
following four criteria: (i) chronically persistent vestib-
ular symptoms, (ii) bilateral vestibular dysfunction deter-
mined by a balance function test, (iii) age 60 or older, and
(iv) the condition cannot be explained by another disease
or disorder. Chronic unilateral vestibular dysfunction
caused by sudden hearing loss, Meniere’s disease, ves-
tibular neuritis, etc. would show persistent unsteadiness
and instability in maintaining posture. The symptoms
induced by chronic unilateral vestibular dysfunction are
thought to be due to vestibular decompensation, psycho-
logical factors, and dependency on visual information
[24]. There is strong evidence supporting vestibular phys-
ical therapy for reducing symptoms, improving gaze and
postural stability, and improving function in individuals
with vestibular hypofunction. Vestibular rehabilitation
is recommended to adults with unilateral and bilateral
vestibular hypofunction who present with impairments,
activity limitations, and participation restriction related
to the vestibular deficit [25].

Decreased muscle mass in the older adults is known to
be a risk factor for gait disorders and falls. Sarcopenia is
defined as “a decrease in skeletal muscle mass with aging”
and is diagnosed when there is a decrease in limb skeletal
muscle mass as well as a decrease in physical function or
muscle strength. Specifically, sarcopenia is determined
by three indices: muscle strength, function, and volume.
Frailty is a state in which various physical and mental
functions gradually decline due to aging or disease, mak-
ing the body vulnerable to mental and physical stress.
Frailty is diagnosed when three or more of the following
criteria are met: (i) weight loss, (ii) fatigue, (iii) decreased
walking speed, (iv) decreased grip strength, and (v)
decreased physical activity. Muscle (speed) training,
preferably in combination with a sufficiently high protein
intake (1.2-1.5 g/kg body weight/day) is eminently suit-
able for regaining muscle strength in older persons [26].
A systematic review of Japanese community-dwelling
older adults documented that the pooled prevalence rates
of sarcopenia were 9.9% among men and 10.1% among
women [27]. Age-stratified meta-analyses of four stud-
ies showed an overall pooled prevalence of frailty among
Japanese community-dwelling older people of 7.4% [28].
The cross-sectional study included 331 Japanese commu-
nity-dwelling adults in the older adults showed that the
prevalence of sarcopenia/frailty was 11.8% [29]. Although
this study lacks normal control group, the prevalence of
sarcopenia/frailty in this study over 50% is apparently
higher than the historical data of the older adults, which
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suggests a strong relationship between dizziness/unstable
gait and sarcopenia/frailty.

Recent studies have gradually revealed that balance dis-
orders, gait disorders, and falls are associated with sleep
disorders. Several studies on OSA and insomnia dem-
onstrate evidence of an increased risk for falls [8-10]. It
has been reported that treatment of OSA with continu-
ous positive airway pressure improves gait disorders and
reduces episodes of falls [30, 31]. In OSA, it is thought
that balance and gait disorders occur due to daytime
somnolence, anoxia, and hypercapnia causing decreased
vestibulo-ocular reflex, decreased vision due to optic
nerve thinning and glaucoma, decreased cognitive ability,
and decreased lower limb muscle strength [11]. It is well
known that the prevalence of OSA is two- to three-fold
higher in males than in females [32]. The prevalence of
self-reported OSA was estimated to be 4 to 9% in aged
females and 12 to 24% in aged males in western countries
and Japan [33-35]. Similarly, the present study showed
a significant increase of prevalence in men as compared
with female. Furthermore, the prevalence of this study
is apparently higher than that of general populations of
the older adults in both genders, suggesting that OSA is
a causative and risk factor for dizziness and unstable gait.

The older adults to very older adults are prone to vita-
min deficiency due to poor diet. Vitamin Bl has a small
internal storage and a short half-life, so continuous intake
is necessary. Peripheral neuropathy caused by vitamin B1
deficiency shows symmetric motor and sensory polyneu-
ropathy starting from the distal lower limbs, and often
progresses over a period of weeks. Vitamin B12 defi-
ciency neuropathy also shows slow-onset sensory and
motor polyneuropathy. The reduced motor function of
the lower limbs caused by vitamin B1 and B12 deficiency
can cause unsteadiness and gait disorders [36, 37]. Inter-
estingly, several reports postulated that vitamin B1 and
B12 are related to sarcopenia and frailty syndrome [13,
14, 38]. Vitamin B12 might cause the decrease in muscle
mass by reducing DNA synthesis of human body muscle,
reducing the proliferation and differentiation of stem
cells necessary for skeletal muscle regeneration, causing
nerve demyelination along axons to muscle resulting in
axonal deterioration [13]. In the present study, vitamin
B1/B12 deficiency is associated with at least one of three
major causative factors, implying that vitamin B1/12 defi-
ciency have a secondary effect on dizziness and unsta-
ble gait by modulating three major causative factors.

Further studies are required to clarify the underlying
mechanism of vitamin B1/B12 deficiency regarding dizzi-
ness and unstable gait.

Although many people with vestibular disorders
experience cognition problems [12], there are no stud-
ies regarding patients with dizziness and unstable gait
to assess general cognition function using standardized
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examination. The present study revealed that 4.9% of
the older adult patients with dizziness and unstable gait
showed cognitive impairment evaluated by MMSE. All
patients with cognitive impairment were associated with
three major causative factors for dizziness and unstable
gait, suggesting that cognitive impairment may play an
additional or secondary role in dizziness and instable gait
induced by three major causative factors. Nevertheless,
cognitive impairment is known to be related to each of
three major causative factors [12, 39, 40]. Postural control
is dependent upon the integration of information from
the proprioceptive, vestibular, and visual sensory sys-
tems. The visual element of balance control is influenced
by central and peripheral vision as well as eye movements
and postural stability has been shown to be reduced in
patients with age-related eye disease and eye movement
disorders. A recent systematic review documented that
five studies found an independent link between dizziness
and vison, five found weak association, and three found
no association. The overall evidence suggests that diz-
ziness is linked with poor vision [6]. In present finding,
5.0% of 161 patients had visual impairment, and most
of the patients with visual impairment except one were
associated with three major causative factors. Although
visual impairment is suggested to secondarily influence
dizziness and unstable gait, the possibility that visual
impairment directly causes dizziness and unstable gait is
not neglected. Thus, a complex combination of vestibu-
lar, muscular, and sleep disturbance together with cogni-
tive and visual impairment may exacerbate dizziness and
unstable gait.

The results of our study have some limitations to be
considered. First, this was a cross-sectional study. How-
ever, the results of relatively high number of patients are
meaningful to clarify the characteristic features and the
underlying mechanism of dizziness and unstable gait in
the older adults. Further prospective studies or random-
ized controlled trials are needed to confirm our find-
ings. Second, vestibular battery used in this study seems
to be weak since caloric tests evaluate the lateral semi-
circular canal and low frequency vestibulo-ocular reflex
responses. The video-head impulse test, which can evalu-
ate high frequency vestibulo-ocular reflex responses in
real-life situation, and functional trials such as the Berg
Balance Scale could provide more detailed information
regarding the vestibular and balance status of the older
adults. Third, the present study did not include therapeu-
tic results such as vestibular rehabilitation, diet intake
and supplement, and continuous positive airway pres-
sure. Improving symptoms by selecting the appropriate
treatment for the individual pathology may lead to a cor-
rect diagnosis and contribute to a better understanding
of the underlying mechanism.
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Conclusion

The results of this cross-sectional study, despite several
limitations, are thought to imply the independent and
combined association between dizziness and unstable
gait in the older adults and three major causative factors
such as vestibular hypofunction, muscle dysfunction and
sleep disturbance. In addition, dizziness and unstable gait
are considered to be brought about secondarily by vita-
min B1/B12 deficiency, and cognitive and visual impair-
ment. Appropriate selection of treatment according to
the underlying causes would prevent accidental falls
accompanied by dizziness and unstable gait among the
older adults.
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