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Abstract

Dizziness has been reported to be preponderant among the elderly people, however, little is known
about the prevalence and risk factors in the sub Saharan population.

This longitudinal cohort study determines the prevalence of dizziness and the clinical and socio-
epidemiological correlates in elderly persons residing in the Yoruba-speaking areas of Nigeria.

Dizziness was reported 318/1299, representing a prevalence of 24.6%. They were made up of
197(58.5%) females and 121(41.5%) males, 39 (27.6%) were in the 65-69 years age range, 91 in
the 70-74years age range, 66(26.8%) in the 75-79 years and 122(45.5%) were above 80 years. The
majority of the subjects (253/318) (%) lived in rural-sub-urban, with no formal education in
(172/318) (%) and more than two-third (213/318) were of low economic status.

Balance test conducted in 1, 006 elderly subjects revealed poor balance (mean balance test score
<3.3) in 93/250(37.2%) subjects with dizziness and 189/756(25%) subjects without
dizziness(P=0.01). Logistic regression adjusting for age and gender revealed that the odds for poor
balance were 1.5 times greater in elderly with dizziness.

Low economic status (P=0.05) and smoking (P=0.01) were found to be significant in univariate
analysis while logistic regression revealed smoking(OR=1.51, CI=1.17-1.95, P=0.01) and
gender(OR=0.77, CI1=0.59-0.99, P=0.05) as significant correlate of dizziness while none of age,
residence or educational level was significant.

Significant clinical correlates in the experience of dizziness included self report of suppurative
otitis media (OR =2.07, Cl=1.21- 3.52, P=0.01), head injury (OR=2.41, CI=1.61-3.61, P=0.00),
recurrent rhinosinusitis (OR=2.97, Cl=2.05-4.29,P=0.00), current hypertension(OR=1.43,
Cl=1.03-2.00, P=0.03) and transient ischemic attack(OR=1.97, CI=1.19-3.23, P=0.01), while
diabetes mellitus(OR=1.50, CI= 0.83- 2.71, P= 0.18) was not.

The high incidence of dizziness among the community elderly and significant correlation with
remediable medical conditions further suggest need for policy formulation for the care of the
elderly in Nigeria.
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INTRODUCTION

Dizziness is a nonspecific term often used by patients to describe symptoms ranging from
feeling of light — headedness to instability and it has been reported to be the most frequent
symptom in people aged over 75 years who visited their family physician in the United
States in 1985[1, 2]. The prevalence of dizziness in the general population ranges from 20 to
30% [1] and it has been demonstrated that with every 5 years of age increase, there is a 10%
increase in the probability of suffering from dizziness [2]. A population-based study
estimated that 7.5 million patients with dizziness are examined in the ambulatory care
setting in the United States each year and it is associated with functional disability in about
10-20% of sufferers [3-6]. Dizziness is used to describe many different sensations and can
be classified into 4 groups: vertigo, which is an illusion of movement, either of the person or
the visual surround, dysequilibrium without vertigo, presyncope (near-faint), and psycho-
physiologic dizziness, which is often associated with anxiety and panic[4-9]. In the
developing countries like Nigeria, poor access to medical service may mean that medical
conditions that could otherwise be promptly treated may become chronic and therefore
predispose to hearing impairment. As such chronic medical conditions like hypertension or
diabetes may become uncontrolled and complicated hence predispose to dizziness through
the occurrence of chronic arthrosclerosis which in turn causes a reduction in the blood
supply to the inner ear 4-6. In addition it is also plausible to speculate that the presence of
chronic recurrent rhinosinusitis and chronic ear discharge might predispose to dizziness in
the elderly. In this report, dizziness was assessed based on an affirmative response to
question about “feeling of illusion of movement, either of the person or the visual surround,
dysequilibrium or near-faint in the last one month. We provide data on the community
prevalence as well as correlates of dizziness among community-dwelling elderly persons in
Nigeria. To our knowledge, no previous report of the epidemiology of dizziness has been
made from sub — Saharan Africa.

METHODOLOGY

The Ibadan Study of Aging (ISA) is a longitudinal cohort study of the mental and physical
health status as well as the functioning and disability of elderly persons (aged 65 years and
over) residing in the Yoruba-speaking areas of Nigeria, consisting of eight contiguous states
in the south-western and north-central regions (Lagos, Ogun, Osun, Oyo, Ondo, Ekiti, Kogi
and Kwara). These states account for about 22% of the Nigerian population (approximately,
25 million people). The baseline survey was conducted between November 2003 and August
2004 and the methodology has been described in full elsewhere [10, 11] and only a brief
summary is provided here. Respondents were selected using a multi-stage stratified area
probability sampling of households. In households with more than one eligible person (aged
65 years and fluent in the language of the study, Yoruba), the Kish table selection method
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was used to select one respondent[12]. Face-to face interviews were carried out on 2152
respondents who provided consent to participate, representing a response rate of 74.2%.

An annual three-wave follow-up of the cohort was begun in 2007. Self-report of the
experience of dizziness was obtained during the second wave in 2008. The sample in 2008
consisted of 1387 surviving respondents from the previous wave. Of these, 1190 (86%) were
successfully interviewed. The majority of those not interviewed had either relocated, too
sick to be interviewed or could not be found after multiple calls. Refusals were less than 1%.

Using standardized protocols administered by trained interviewers, self-report of several
health conditions was obtained in face-to-face assessments. This consisted of a checklist of
chronic physical and pain conditions [13]. Respondents were asked * if they have feeling of
illusion of movement, either of the person or the visual surround, dysequilibrium or near-
faint in the last one month. In addition, they were asked if they had been told by a physician
that they had diabetes or hypertension. The Rose Angina Questionnaire [14] was used to
assess presence of angina. Questions were asked about the current experience of dizziness.
Respondents were asked “Within the last one month, have you experienced feeling of light
headedness or turning round the environment or the environment rotating round you”. A
positive response was taken as experience of dizziness within the last one month to the time
of interview. Respondents were also asked if they had experienced any of the following: a)
“any previous head injury”; b) “recurrent pus discharge from the ear in the past”; and c)
“recurrent nasal congestion and rhinorrhoea”. Similarly, questions were asked “if
respondents used to drink alcohol or smoke cigarette in the past”. Respondents were
required to give a yes or no answer to each of these questions.

All the respondents had balance examination. Static balance tests were conducted about
1-2hours after the interview by trained assistants who were not the interviewers. The test
was evaluated in three separate and progressively more difficult tests which formed part of
the Short Physical Performance Battery [15] Participants were ineligible for the tests if it
became clear after interview that they were too unsteady on their feet; if they found it
painful to stand; or if either the assistants or the participants considered the test unsafe. The
tests were demonstrated and the participants were asked to wear appropriate (flat) shoes.
The assistant who conducted the test was permitted to help the participants get into position
and then stood by in case they began to fall or lose their balance.

Side - to- side tandem: With eyes open, the subject stand with the feet placed directly in
side-to-side for 10 seconds, scores ranged from 0 point to maximum of 2 points. Semi-
Tandem: With eye open, the subject stand with the heel of 1 foot placed to the side of the 15t
toe of the opposite foot for 10 seconds, scores ranged from 0 point to maximum of 2 points.
Full tandem: With eyes open, the subject stand with heel of one foot was placed directly in
front of the other foot for 10 seconds. Swaying out of position was taken as not being able to
do it which scored zero. The scores ranged from 0 point to maximum of 3 points, making a
maximum total score of 7 points.
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The diagnoses of recurrent suppurative otitis media and recurrent rhinosinusitis were made
based on positive response to the questions “b” and “c” respectively.

The survey was approved by the University of Ibadan/University College Hospital, Ibadan
Joint Ethical Review Board.

Data analysis

RESULT

We present the unweighted estimates of the occurrence of dizziness. Univariate analysis was
used to determine the significance of the differences in the occurrence of the demographic
and clinical variables between the subjects with and without dizziness. The balance test
score was calculated for each subject and the final score was dichotomised into those with
mean score <3.3 (poor balance) and those who scored >3.3 (good balance).

Associations of dizziness with imbalance, socio-economic variables and comorbid
conditions were explored using logistic regression and the results are presented as odds
ratios (ORs) with 95% confidence intervals. Economic status was assessed by taking an
inventory of household and personal items such as chairs, clock, bucket, radio, television
set, fans, stove or cooker, car, telephone, etc. The list was composed of 21 such items. This
is a standard and validated method of estimating economic wealth of elderly persons in low
income settings. [7] Respondents’ economic status was categorized by relating each
respondent’s total possessions to the median number of possessions of the entire sample.
Thus, economic status is rated low if its ratio to the median is 0.5 or less, low-average if the
ratio is 0.5 — 1.0, high-average if it is 1.0 — 2.0, and high if it is over 2.0. Residence was
classified as rural (less than 12,000 households), semi-urban (12,000 — 20,000 households)
and urban (greater than 20,000 households). The odds for the occurrence of variables were
determined with multivariate analysis. The clinical correlates were explored with logistic
regression analysis after adjusting for age [16] and the estimates of standard errors of the
Odds Ratio (OR’s) obtained were made with the STATA. All of the confidence intervals
reported are adjusted for design effects. In order to take account of the sample design, we
used the jackknife replication method implemented with the STATA statistical package to
estimate standard errors for the means and proportions. [17]Statistical significance was set at
0.05 in two-sided tests.

The sample consisted of 1299 subjects made up of 748 (58.6%) females and 551(42.4%)
males with the mean age of 77.3years (SD=6.3). Of these, more than half belonged to low
economic group, 999(76.9%) resided in rural-suburban area and about one-quarter had no
formal education, table 1.

Dizziness was reported in 318, representing a prevalence of 24.6%. Balance test conducted
in 1, 006 elderly subjects revealed that there was good (mean balance test score was >3.3) in
724/1006(72.0%) while it was poor (mean balance test score >3.3) in 282/1006(28.0%);
consisting of 93/250(37.2%) subjects with dizziness and 189/756(25%) subjects without
dizziness. Univariate analysis comparing subjects with dizziness and those without reveal
that imbalance was significantly associated with report of dizziness (P=0.01). Further
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logistic regression adjusting for age and gender revealed (OR=1.5, C1=1.08-2.05, P=0.01)
that the odds for imbalance were 1.5 times greater in elderly with dizziness than those
without.

Table 2 shows the sociodemographic and clinical variables among the 318 elderly persons
with dizziness. They were made up of 197(58.5%) females and 121(41.5%) males, 39
(27.6%) were in the 65-69 years age range, 91 in the 70-74years age range, 66(26.8%) in the
75-79 years and 122(45.5%) above 80 years. The majority of the subjects with dizziness
253/318(79.6%) lived in rural-sub-urban, with no formal education in 172/318 (54.1%) and
more than two-third 213/318 (67.0%) were of low economic status.

Univariate analysis comparing socioeconomic and lifestyle correlates between elderly with
and without dizziness revealed economic status (P=0.05) and smoking(P=0.01) as
significant correlates of dizziness while none of age (P=0.71), sex (P=0.07),
residence(P=0.34), educational level (P=0.74) or alcohol consumption(P=0.28) was
significant.

However, the clinical factors were of more importance in the experience of dizziness.
Suppurative otitis media (P=0.01), Head injury (P=0.00), Recurrent rhinosinusitis (P=0.00),
Transient ischemic attack (P=0.01) and Hypertension (P=0.04) emerged to be significant
clinical correlates while Diabetes mellitus (P=0.19) was not, table 3.

Logistic regression analysis of the demographic and lifestyle correlates, after adjusting for
age and gender, table 4, still showed that cigarette smoking(OR=1.5, CI=1.17-1.95, P=0.01)
conferred 1.5 odds to the risk of dizziness. The gender was also found to be significant,
showing that males are less likely to report dizziness (OR=0.8, C1=0.59-0.99, P=0.05) while
the other epidemiologic and lifestyle correlates such as age, sex, residence, educational level
or economic status was significant were not. Table 5 shows the logistic regression analysis
of the clinical correlates after adjusting for age and gender. It revealed that report of
suppurative otitis media (OR=2.1, Cl=1.21- 3.52, P=0.01), head injury (OR=2.4,
ClI=1.61-3.61, P=0.00), recurrent rhinosinusitis (OR=3.0, CI=2.05-4.29,P=0.010),
hypertension(OR=1.43, CI=1.03-2.00, P=0.03), and transient ischemic attack(OR=2.0,
Cl=1.19-3.23, P=0.01) were significant clinical correlates of dizziness, while diabetes
mellitus(OR=1.5, CI= 0.83-2.71, P=0.18) was not.

DISCUSSION

In this report, we have provided estimates of dizziness among community-dwelling elderly
persons in a sub-Saharan African country. The prevalence of 24.6% found in this study
suggests that dizziness is a common problem among the elderly population in Nigeria. Also,
we found gender to be significant on logistic regression analysis with preponderance of
dizziness in women. Even though the report of dizziness increased with age, it was not
found to be significant correlates of dizziness. Our findings are similar to those by Colledge
et al [18] who reported a prevalence of 30% in their sample, although they found a non-
significant predominance among females and with increasing age. In general, the prevalence
of dizziness in this population is within the range previously reported by most workers. For

Ear Nose Throat J. Author manuscript; available in PMC 2015 September 14.



s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Lasisi and Gureje

Page 6

example, Gassmann and Rupprecht [19] and Neuhauser [20] reported community prevalence
of 27% and 24% respectively, in participants aged 70 years and younger. However, Steven
et al [21] reported a much lower prevalence of 11.1% and did not find association with age,
gender or wealth similar to this study. The present study found economic status significant
in univariate analysis, although the result showed preponderance of subjects having
dizziness in the lower education it did not find education significant. This is in contrast to a
previous study which found association between educational level and self-reported vertigo
or dizziness in univariate but not in multivariate analysis [21]. The association between poor
balance and wealth has been explained to mean decline in disability as the socio-economic
status increases.[22, 23] Major additions to the literature were the clinical correlates of
dizziness. This study found chronic recurrent rhinosinusitis, previous suppurative otitis
media, head injury, transient ischemic attack and hypertension to be significant correlates.
Although, it is difficult to ascertain the direction of causality, we formed the impression that
these clinical correlates predated the onset of dizziness in a great majority of the cases,
suggesting they were risk factors. The preponderance of chronic rhinosinusitis might suggest
a viral infection of the sinuses and upper respiratory tract, reminiscent of the viral prodrome
which could be present in vestibular neuronitis[4, 24]. Vestibular neuronitis has been
described as an acute peripheral vestibular dysfunction syndrome characterized by a rapid
onset of severe vertigo, nausea, vomiting, and gait instability [24]. The vertigo often lasted
for days to weeks, which might distinguish vestibular neuronitis from other forms of
peripheral vertigo and is usually associated with a viral prodrome. However, there were
multitude of potential causes for dizziness in this age group such as benign positional
paroxysmal vertigo with a reported peak age of onset in the sixth decade [23, 25], cerebro-
vascular disorders [23-25], multiple neuro-sensory impairments[24, 26] and psychological
factors[27]. Drugs were also frequently cited as a cause of dizziness, [28-30] but a previous
study found that although cardiovascular medications were associated with dizziness,
apparent associations with other drugs were abolished by multivariate analysis [31]. Even
though many of our respondents were on medications, most were obtained over the counter
and generally difficult to identify by name. We therefore have no information about
exposure to medications in this population.

Nolan [32] reported that many of the patients with head injury would suffer from a problem
known as post-concussion syndrome which includes dizziness among other symptoms. It
was reported that these problems might arise days or months to even years after the initial
head injury. It was thought to be psychological in origin, presently, the physiologic basis has
been established, hence require treatment and rehabilitation [33].

The occurrence of dizziness following otitis media has been explained by three theories.
One of the theories was that of imbalance in afferent vestibular input in middle ear effusions
[34-37]. The second theory was related to serous or toxic labyrinthitis which has been
suggested as a possible cause of vestibular dysfunction during episodes of acute otitis media
(AOM). Animal study has showed that exotoxin left on the round window causes
labyrinthitis [38]. Ben-David et al [39] studied children with OME with no history of
episodes of AOM and otalgia by craniocorpography and rotatory chair testing and suggested
that a history of dysequilibrium and dizziness in patients with OME could be related to
episodes of AOM that might cause a mild serous labyrinthitis. The third theory was pressure
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changes in the tympanic cavity. According to this theory, the pressure changes could cause
displacement of the round window membrane, leading to secondary perilymphatic
movement [40]. Grace and Pfleiderer [35] have mentioned that these changes of the middle
ear pressure could result in imbalance in posture.

Steven et al [21] found that dizziness were significantly associated with an abnormal heart
rhythm (OR = 1.85) and Colledge et al [18] reported that dizziness was significantly
associated with angina and previous myocardial infarction (p < 0.001) and antihypertensive
therapy (p < 0.05). In a similar vein, Cloutier and Saliba [41] and others has linked vertigo
of vascular origin to migraine, transient ischemic attacks, and ischemic or hemorrhagic
stroke [4-9, 17, 19]. This study did not find diabetes mellitus to be significant similar to
Colledge et al [18] and others. One major finding of our study was the significant
association between dizziness and smoking. This could be explained by the fact that
smoking has been reported to adversely affect the vascular supply of the inner ear thus
predisposing to dizziness among other inner ear symptoms. [21, 42, 43]

Similar to other studies [1-5], we did not find alcohol to be significant risk factors. In the
work of Steven et al [21] those who drink more alcohol seem to be at lower risk of balance
problems, which supports findings about alcohol consumption and disability in older people
[42, 43], but it was possible that those who experience balance problems reduced their
alcohol consumption because they thought, or at least feared, that it could exacerbate those
problems.

Finally, we found significant association of dizziness with poor balance.This could be due to
common aetiological factors of both conditions. And this might suggest possible common
interventions to improve both dizziness and balance, hence, reduce the risk of falls.
However, this study did not examine the socioepidemiological risk factors of poor balance.

To our knowledge, this is the first large-scale population-based study in sub-Saharan Africa
to examine the socio-demographic and lifestyle risk factors and clinical correlates of
dizziness in non-disabled older people. We relied on self-reported dizziness similar to
previous workers [1-8]. We found dizziness to be a common problem among the elderly and
to be often associated with remediable medical conditions that may have causal associations.
The severity of the dizziness in this elderly population suggests the need for further study on
the effect on the quality of life of these people. This has implication for the development of
policy for the care of the elderly in Nigeria and other developing countries.
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Tablel

Frequency of demographic variables

Gender
Female
Male

Age

65-69

70-74

75-79

80+
Residence
Urban
Semi-urban
Rural
Economic
High

High Middle
Low Middle

Low

Education, years completed

13+
7-12
1-6

0

748 (53.8%)
551(46.2%)

189

361(32.6%)
267(25.4%)
482 (42.0%)

300(22.8%)
560 (42.9%)
439 (34.3%)

110(9.1%)
399(31.3%)
486(36.7%)
304(23.0%)

97(7.5%)

173 (13.5%)
328(26.2%)
701(52.8%)
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Table 2

Demographic and clinical variables in dizzy subjects(n=318)

Variables Unweighted N
with Dizziness
Age 80+ 122(38.4%)
75-79 66(20.8%)
70-74 91(28.6%)
65-69 39(12.3%)
Gender — Female 197(62.0%)
Male 121(38.1%)
Education, number | 19(6.0%)
of years 47(14.8%)
13+ 80(25.2%)
7-12 172(54.1%)
1-6
0
Economic status 27(8.5%)
High 78(24.5%)
High middle 129(40.6%)
Low middle 84(26.4%)
Low
Residence Urban 65(20.4%)
Semi-urban 137(43.1%)
Rural 116(36.5%)
Alcohol Drinking 151(47.5%)
Never 165(51.9%)
Ever
Cigarette smoking 162(50.9%)
Never 156(49.1%)
Ever
Suppurative otitis 24(7.6%)
media
Head injury 46(14.5%)
Recurrent 61(19.2%)
rhinosinusitis
Transient ischemic | 27(8.5%)
attack
Diabetes mellitus 17(5.4%)
Hypertension 63(19.8%)
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Table 3

Page 12

Univariate analysis comparing the clinical correlates between elderly subjects with dizziness(n=318) and those

without (n=981)

Variables Subjects with Dizziness vs | P value
subjects without dizziness

Suppurative otitis 39.3vs 23.7% 0.01

media

Head injury 41.8 vs 22.9% 0.00

Recurrent 45.5% vs 22.1% 0.00

rhinosinusitis

Transient ischemic | 38.0% vs 23.6% 0.01

attack

Hypertension 30.1% vs 23.4% 0.04

Diabetes mellitus 25.9% vs 23.4% 0.19
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Table 4

Sociodemographic and life-style correlates in dizzy subjects n=246

Variables Unweighted N | Odds Confidence | P value
with Dizziness | Ratio* Interval
Age 80+ 122 reference reference reference
75-79 66 1.0 0.69-1.37 0.86
70-74 91 1.0 0.73-1.36 0.97
65-69 39 0.8 0.51-1.15 0.20
Gender — Female 197 reference reference reference
Male 121 0.8 0.59-0.99 0.05
Education, number of years | 19 reference reference reference
13+ 47 15 0.74-2.92 0.27
7-12 80 1.2 0.66-2.35 0.50
1-6 172 13 0.68-2.28 0.47
0
Economic 27 reference reference reference
High 78 0.8 0.45-1.23 0.25
High middle 129 11 0.68-1.77 0.71
Low Middle 84 1.2 0.70-1.92 0.58
Low
Residence Urban 65 reference reference reference
Semi-urban 137 12 0.83-1.62 0.39
Rural 116 1.3 0.90-1.81 0.17
Alcohol Drinking 151 reference | reference reference
Never 165 0.8 0.40-1.55 0.44
Ever
Cigarette smoking 162 Reference | Reference reference
Never 156 15 1.17-1.95 0.01
Ever
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Table 5
Clinical correlates in dizzy subjects n=246

Risk factors Weighted | Adjusted Confidence | P value

N with Odds ratio® | interval

Dizziness
Suppurative otitis 24 2.1 1.21-3.52 0.01
media
Head injury 46 2.4 1.61-3.61 0.01
Recurrent 61 3.0 2.05-4.29 0.01
rhinosinusitis
Hypertension 63 1.4 1.03-2.00 0.03
Transient ischemic | 27 2.0 1.19-3.23 0.01
attack
Diabetes mellitus 17 15 0.83-2.71 0.18

*
Adjusted for age
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