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 Abstract 
Background: Paroxysmal Vertigo (PV) negatively affects life quality and increases in prevalence with age, but the 
risk factors remain inconclusive. 

Objective: The present study aimed to investigate the risk factors of PV among a multi-ethnic urban population in 
late mid-life and late life within a middle-income Southeast-Asian country. 

Methods: Cross-sectional data from the first wave of the Malaysian Elders Longitudinal Research (MELoR) study 
were utilized for this study involving randomly sampled participants aged 55 years and over. Socio-demographics, 
comorbidities, and psychological status were obtained through home-based computer-assisted interviews. 

Results: Based on an analysis of 1530 participants, mean age (SD) = 68.81 (7.49), 64.9% female; 32.9% Malay, 34.6% 
Chinese), the lifetime prevalence of PV was 12.1%. The risk factors associated based on multivariate analysis were 
hypertension, osteoarthritis, depression, and vitamin B12 Deficiency. Chinese ethnicity (OR = 0.582; 95% CI = 0.390 
to 0.870) and smoking (OR = 0.377; 95% CI = 0.223 to 0.637) were protective factors against PV. 

Conclusions: While the risk factors reported are similar to other studies, the lower prevalence of PV among ethnic 
Chinese and smokers had not previously been reported. Our study highlighted potential genetic and lifestyle links 
to PV which should be evaluated in future studies. 
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Introduction 
Benign positional vertigo (BPV) represents the most 
common diagnosis for patients presenting with dizziness, 
accounting for 51% of all cases of dizziness presenting to a 
specialist clinic (1). BPV is an inner ear condition associated 
with recurring episodes of positional dizziness provoked 
by positional changes of the head and accompanied by 
characteristic nystagmus (2). BPV can occur at any age 
however, its peak onset occurs in the fifth and sixth decades 
of life (3). The lifetime prevalence of BPV has been reported 
as 2.4% (4).

 In the United States, BPV results in a disproportionately 
large healthcare expense in the United States (US) 
amounting to almost $2 billion each year and is expected 

to rise further as the population ages (3). Furthermore, 
month-long delays in the diagnosis and treatment of BPV 
may often lead to profound financial impact and quality 
of life implications for both patients and their caregivers. 
Patients with undiagnosed and untreated BPV are at 
increased risk of falls, fractures, and severely compromised 
patient’s quality of life (5, 6). Furthermore, BPV is prone to 
occur and recur in people of senior age (6). 

With the global population aging, the prevalence of BPV is, 
therefore expected to rise. Individuals aged 60 years and 
above made up 10% of the world’s population in 1999 and 
are expected to rise above 22% by 2050 (7). In Malaysia, 
the population aged 60 years and over has doubled from 
around 1 million to 2.2 million between 1991 and 2010, 
and this figure is expected to climb to 7 million by 2040 (5). 



44

ORIGINAL PAPER  JUMMEC 2024:27(1)

To date, relatively few studies with limited sample sizes 
have evaluated risk factors for BPV, with a recent systematic 
review highlighting female gender, osteoporosis, diabetes 
mellitus, hypertension, vitamin D deficiency, and 
hyperlipidemia as potential risk factors (8). Prevalence 
studies for BPV, however, are challenging due to the 
highly transient nature of the condition and difficulty in 
confirmation of diagnosis with a Hallpike’s maneuver in a 
population-based study. We, therefore, interrogated a large 
cross-sectional dataset obtained from a middle-income 
country in Southeast Asia to determine the prevalence of 
the symptoms of vertigo lasting seconds or paroxysmal 
vertigo (PV) and its associated risk factors among urban-
dwelling individuals at late mid-life to late-life. 

Methods 

Study design and sample 
This was a cross-sectional analysis conducted using data 
collected from the Malaysian Elders Longitudinal Research 
(MELoR) database. MELoR was a multi-disciplinary research 
study based in the Klang Valley of Malaysia to investigate 
the multi-dimensional elements of aging encountered 
by older individuals residing in urban communities (9). 
Information was gathered from individuals aged 55 years 
and above, stratified by three ethnic groupings and 10-
year age groups, using simple random sampling from the 
2012 electoral rolls of the parliamentary constituencies 
of Petaling Jaya North, Petaling Jaya South, and Pantai 
Valley. Individuals who were bedridden, unable to attend 
assessments, or who were unable to converse owing to 
advanced dementia or significant speech difficulties were 
excluded from the study. The University of Malaya Medical 
Centre Medical Ethics Committee approved this study (Ref: 
925.4), which followed the Helsinki Declaration of 1975, 
which was amended in 1983. Written informed consent 
was obtained from the participants before the study was 
carried out. The age cut-off of 55 years was selected as that 
corresponded to Malaysia's mandatory retirement age at 
the time the study began. 

Data collection 
Eligible participants were contacted for a home visit 
at recruitment, through door-to-door visits and hand-
delivered invitation letters. During the home visit, a 
computerized survey instrument was used to conduct 
structured interviews. Information on sociodemographics, 
medical history, and psychological status was obtained 
during the home-based interview. Medical history was 
obtained through self-reported, physician diagnosis of 
medical conditions identified through a detailed checklist. 

Psychological status 
The presence of anxiety, depression, and stress was 
determined using the 21-item Depression, Anxiety, and 

Stress (DASS-21) questionnaire. Each domain of anxiety, 
depression, and stress comprised seven items scored on 
a four-point Likert scale. The total score of each domain 
is computed separately and multiplied by two to obtain a 
maximal total score of 42 for each domain. A higher score 
indicated increased severity. The cut-off scores of up to 9, 
7, and 14, above were utilized and depression, anxiety, or 
stress were considered present (10). 

Paroxysmal vertigo 
The presence of PV was identified using a three-staged 
questioning process. Participants were first asked if they 
had ever experienced symptoms of dizziness. Those who 
responded with the answer “yes”, were then enquired 
on the duration of their dizziness” “seconds to minutes”, 
“hours or days” or “continuous”. An additional question, 
what their dizziness felt like, which yielded the responses, 
“room spinning”, “light-headed”, “unsteady” or “others” 
was also applied. The presence of PV was considered likely 
in individuals who responded positively to the presence 
of dizziness and selected the downstream responses of 
“seconds or minutes” and “room spinning”. 

Statistical analysis 
Data analyses were conducted using SPSS V.27 (IBM). We 
categorized the participants into 5-year age bands: 55–59, 
60–64, 65–69, 70–74, and ≥ 75 years. The prevalence of PV 
was calculated using weightages which were determined 
using the population breakdowns according to age and sex 
obtained from the 2010 national census (11). Univariate 
analyses were used to identify the variables with a 
significant relationship to PV. Variables with a significant 
relationship to PV were included in a multivariable logistic 
regression analysis. which were entered in a backward 
stepwise regression model. P-values of less than 0.05 were 
considered statistically significant. 

Results 
Prevalence of paroxysmal vertigo 

Table 1 shows the univar iate comparisons of 
sociodemographic factors, comorbidities, and psychological 
status among those with and without PV. Of 1530 
individuals within our sample population, 185 (12.1%) 
reported ever having symptoms of room spinning lasting 
seconds or minutes. Weight adjustments for the population 
distribution of Kuala Lumpur according to five-year age 
brackets and ethnicity yielded an estimated true lifetime 
prevalence of 10.5%. Among the overall 185 individuals 
with PV, 62 (33.5%) were ethnic Malays, 45 (24.3%) Indians, 
and 78 (42.2%) Chinese. 
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‘Table 1: Baseline characteristics and risk factors of 
participants. 

 Total 
(n = 

1530)

No PV 
(n = 1345)

PV 
(n = 185)

p-value

Age (years), 
mean (SD) 

68.81 
(7.49)

68.74 
(7.48)

69.26 
(7.58)

0.334

Age categories 
(years), n (%) 

1530 0.921

55-59 167 (12.4) 21 (11.4)

60-64 281 (20.9) 37 (20.0)

65-69 312 (23.2) 43 (23.2)

70-74 311 (23.1) 41 (22.2)

75+ 274 (20.4) 43 (23.2)

Race, n (%) 1530 0.002

Malay 503 441 (32.8) 62 (33.5)

Chinese 530 485 (36.1) 45 (24.3)

Indian 497 419 (31.2) 78 (42.2)

Female gender, 
n (%) 

1530 751 (55.8) 120 (64.9) 0.020

Single/widowed, 
n (%) 

1530 324 (24.1) 47 (25.4) 0.695

Secondary/
tertiary 
education, n (%) 

1530 993 (73.8) 124 (67.0) 0.051

Living alone, 
n (%) 

1470 1222 
(90.9)

164 (88.6) 0.319

Smoker, n (%) 1530 286 (21.3) 17 (9.2) < 0.001

Alcohol 
consumption, 
n (%) 

1530 394 (29.3) 40 (21.6) 0.030

Comorbidity, 
n (%) 

Hypertension 1525 708 (52.6) 121 (65.4) 0.001

Hypercholesterol 1525 715 (53.2) 120 (64.9) 0.003

Diabetes 1525 393 (29.2) 74 (40) 0.003

Osteoporosis 1525 123 (9.1) 16 (8.6) 0.814

Gout 1525 83 (6.2) 11 (5.9) 0.895

B12 Deficiency 1525 79 (5.9) 22 (11.9) 0.002

Osteoarthritis 1525 208 (15.5) 47 (25.4) 0.001

Thyroid 1525 53 (3.9) 10 (5.4) 0.353

Headache 1530 68 (5.1) 16 (8.6) 0.045

Head injury 1530 18 (1.3) 3 (1.6) 0.756

Hearing problem 1521 305 (22.7) 43 (23.2) 0.866

Psychological 
status, n (%)

Depression 1530 110 (8.2) 35 (18.9) < 0.001

Anxiety 1530 227 (16.9) 47 (25.4) 0.005

Stress 1530 69 (5.1) 22 (11.9) < 0.001

Univariate analysis of associated 
sociodemographic, comorbidities, and 
psychological status factors 
Risk factors associated with PV according to the univariate 
analysis included race (p = 0.002), female gender (p = 
0.020), smoker (p < 0.001), hypertension (p = 0.001), 
hypercholesterolemia (p = 0.003), diabetes (p = 0.003), 
osteoarthritis (p = 0.001), presence of depression (p < 
0.001), anxiety (p = 0.005) and stress (p < 0.001), B12 
deficiency (p = 0.002), alcohol (p = 0.030) and headache 
(p = 0.045). 

Multivariate Analysis 
Table 2 summarizes the results of the multivariate analyses 
to examine the association between PV and its significant 
risk factors. Using a backward stepwise regression model, 
the final model for the multivariate analysis revealed 
that hypertension (OR = 1.491; 95% CI = 1.072 to 2.07), 
osteoarthritis (OR = 1.521; 95% CI = 1.044 to 2.217), 
depression (OR = 2.134; 95% CI = 1.377 to 3.305) and 
vitamin B12 Deficiency (OR = 1.844; 95% CI = 1.092 to 
3.116) were independently associated with increased 
risk of PV after adjustment for all covariates. Conversely, 
Chinese ethnicity compared to Indian ethnicity (OR = 
0.582; 95% CI = 0.390 to 0.870) and cigarette smoking (OR 
= 0.377; 95% CI = 0.223 to 0.637) emerged as protective 
factors for PV.

Table 2: Logistic linear regression model showing the 
variables predictive of and odds of developing paroxysmal 
vertigo.

  PV 

 Relative 
risk

95% CI p-value

Ethnicity 

Indian (reference) 0.019

Malay 0.952 0.653 to 1.387 0.797

Chinese 0.582 0.390 to 0.870 0.008

Smoker 0.377 0.223 to 0.637 < 0.001

Hypertension 1.491 1.072 to 2.073 0.018

Osteoarthritis 1.521 1.044 to 2.217 0.029

B12 Deficiency 1.844 1.092 to 3.116 0.022

Depression 2.134 1.377 to 3.305 0.001

Discussion 
This study identified that one in nine to one in 10 individuals 
aged 55 years and over in the Klang Valley had experienced 
symptoms suggestive of BPV in their lifetime. A previous 
study that examined the point prevalence of BPV suggested 
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a prevalence of 1.4% confirmed with a diagnostic maneuver 
(12, 13). The 2.4% lifetime prevalence suggested by von 
Brevern et al. (4) was comparatively lower but utilized a 
telephone interview rather than face-to-face interviews 
and utilized validated diagnostic criteria which required 
qualitative inquiry by trained medical students, but the 
strict criteria which were validated in a small sample within 
a dizziness clinic may have led to a difficulty in diagnosing 
benign positional vertigo. 

The discovery of ethnic differences in the lifetime 
prevalence of PV represents an original finding. The MELoR 
study consists of three major racial groups which populate 
Asia today. The ethnic Chinese were found to have a 40% 
reduction in odds of reporting PV compared to Indians, with 
no difference in prevalence between the ethnic Malays 
and Indians. The mechanism behind this racial difference 
remains unclear. This finding contradicts the findings of a 
previous study involving 777 individuals with BPV which 
found the ethnic Chinese to be more prone to vestibular 
disorders (14). Moreover, SLC26A4 mutations were found 
to be much higher in East Asian populations, especially 
Chinese, at 89% (15). SLC26A4 mutations were linked to 
abnormal otoconia composition and distribution which 
can cause BPV (16). However, limited data regarding the 
frequency of SLC26A4 mutations were collected in Indians 
and Malays. The conflicting findings between the present 
and previous studies could be attributed to differences 
in health-seeking behavior between the ethnic groups. 
Further, non-communicable diseases including diabetes 
are more prevalent among the ethnic Indians and ethnic 
Malays compared to the ethnic Chinese, which may 
confound the reduced likelihood of PV among the ethnic 
Chinese (17). 

The protective effect of smoking has not previously been 
reported. A previous study reported 2-3 times increased 
odds of peripheral vestibular disorder among smokers 
(18). As smoking has a causal link to arterial dysfunction, it 
was thought to be a risk factor for BPV. Counterintuitively, 
smoking can reduce monoamine oxidase activity in the 
brain which will lead to elevated dopamine (19). Dopamine 
was postulated to be able to protect the auditory neurons 
situated in the cochlea by inhibiting excess glutamate in 
acoustic trauma or ischemia from causing excitotoxicity 
toward the primary neurons (20). Furthermore, Meredith 
and Rennie (21) have further strengthened this theory by 
proving the role of dopamine in regulating Na+ current 
in rodent vestibular afferents. It would be unethical to 
propose cigarette smoking for BPV prevention. However, 
such a finding remains valuable with regard to identifying 
the potential mechanisms of BPV, which remains elusive, 
as well as potential therapeutic targets for the treatment 
of BPV. 

We also examined other risk factors that might contribute to 
PV development. Hypertension was found to be significantly 
associated with the occurrence of PV. Hypertension in BPV 
has been widely researched and found to be important in 
previous studies (8, 22). It is believed that hypertension 

would induce labyrinthine ischemia which would lead to 
otoconial detachment. 

Depression was found to double the risk of BPV occurrence 
and is consistently supported by other studies (23). There 
are a few explanations behind this association. Increased 
oxidative stress in depression is thought to play an 
important role in causing otolith dysfunction, vestibular 
hair cell, and inner ear neuronal damage which leads to the 
development of BPV (24, 25). Besides, the vascular changes 
in the inner ear induced by the hypothalamus–pituitary–
adrenal axis dysfunction were postulated to impact 
otoconial homeostasis and inner ear fluid balance (26). 
Vestibular nucleus complexes which are highly serotonergic 
are theorized to be impacted by serotonin dysfunction in 
depression (27). The association of B12 deficiency was 
first described in 1970 by Mahmud et al. (28). However, 
the results of other studies have contrary outcomes, and 
the controversy between B12 deficiency and BPV remains 
elusive (29). Individuals with osteoarthritis were found 
to have a higher rate of PV. Limited evidence has been 
shown regarding the association between osteoarthritis 
and dizziness. 

This study is limited by the difficulty in establishing a 
causal-and-effect relationship, in view of the cross-
sectional nature of the MELoR study (30). The self-reported 
information is also inevitably associated with recall bias. A 
previous study in Thailand has revealed older persons are 
less likely to describe the classic symptom of vertigo that 
was specific to BPV compared to younger individuals (31). 
The detection of BPV relied on the presence of rotatory 
symptoms and duration of symptoms to determine the 
potential presence of BPV, without taking into account 
precipitants of positional change, with no confirmatory 
maneuver, which was not possible considering we were 
estimating lifetime prevalence. However, the risk factors 
established in this study were similar to those of previous 
studies, hence suggesting that our detection method had 
accurately identified the correct population. Prospective 
follow-up studies should be carried out to evaluate 
the longitudinal relationship of the risk factors of BPV. 
Moreover, this study is being conducted exclusively in an 
urban setting, so the data in rural or semi-urban areas 
should be investigated in the future. Further studies will 
be needed to explain the underlying ethnic differences in 
BPV prevalence and determine whether these differences 
still exist in prospective studies with the use of rigorous 
diagnosing method for BPV that includes diagnostic 
maneuvers and diagnostic questionnaires. 

Conclusion 
The lower prevalence of PV among ethnic Chinese 
and smokers had not previously been reported. Our 
study highlighted potential genetic and lifestyle links 
to BPV which should be evaluated in future studies. In 
addition, appropriate management of the risk factors of 
hypertension, osteoarthritis, vitamin B12 replacement, and 
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depression should be explored as primary and secondary 
prevention strategies for BPV.
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