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OBJECTIVE: To identify the causes of dizziness in older patients presenting to the general practitioner and the clinical characteristics at presentation that might guide the general practitioner to the likely cause of dizziness and the most appropriate specialty for subsequent referral if referral is required.

DESIGN: A prospective case control study of older patients presenting with dizziness.

SETTING: The initial assessment was made in four general practices, three urban practices and one inner city practice (Newcastle). Subsequent investigations were conducted randomly in the Neurocardiovascular Investigation Unit and the Otolaryngology (ENT) Unit at local University hospitals (Newcastle).

PARTICIPANTS: Fifty consecutive patients more than 60 years of age presented with dizziness. Twenty-two age- and sex-matched case controls were recruited from the same general practices.

MEASUREMENTS: Measurements were of diagnoses attributable to symptoms.

RESULTS: Symptoms were of long duration (median 1 year). Forty-six percent of patients had syncope and/or falls in addition to dizziness. Twenty-eight percent had a cardiovascular diagnosis, 18% had a peripheral vestibular disorder, 14% had a central neurological disorder, 18% had more than one diagnosis, and 22% had no attributable cause of symptoms identified.

A cardiovascular diagnosis was predicted by the presence of syncope ( P < .001), dizziness described as lightheadedness (P < .001), the need to sit or lie down during symptoms (P < .001), pallor with symptoms (P < .001), symptom precipitation by prolonged standing (P < .05), and whether patients had coexisting cardiovascular disease (P < .05). The description of dizziness as "vertigo" predicted a peripheral vestibular disorder (P < .001). The predictive strength of these prognostic indicators was then validated on a separate sample of 50 additional older patients.

CONCLUSIONS: Clinical characteristics can predict an attributable cause of dizziness in most older patients and thus guide general practitioners in treatment and appropriate specialist referral. The presence of syncope, falls, or cardiovascular comorbidity increases the likelihood of a cardiovascular diagnosis. Otolaryngological investigations are rarely diagnostic, but vertiginous symptoms do predict peripheral vestibular disorders.

Dizziness is a common symptom and increases with advancing age. [1] [2] [3] At 2-year follow up, older people who are dizzy have a greater likelihood of becoming disabled than those who are not, without increased mortality. [4] There is a dearth of community-based studies on the causes of dizziness, particularly in older people. [5] Nonetheless, selected population studies do suggest that patients more than age 60 have a greater incidence of potentially treatable disease. [6] [7] 

Patients with dizziness are managed largely at the primary care level. [2] Data on the causes of dizziness in older patients seen by hospital specialists show a wide range of diagnoses [8] ; however, in contrast to younger patients, psychological disorders are rarely found as a primary cause of dizziness in older patients. [9] [10] Final diagnoses are broadly divided into peripheral vestibular disorders, central neurological disorders, and cardiovascular disorders. It would seem difficult, therefore, for the primary care physician to select the appropriate specialty for referral and further investigation of older patients.
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It was our clinical impression that the majority of older patients referred to the hospital with dizziness had an underlying central neurological disorder or cardiovascular cause for symptoms, and yet most had been referred in the first instance to otolaryngology (ENT) clinics. Therefore, we studied a consecutive series of dizzy older patients presenting to the general practitioner. The objective of the study was to identify attributable causes of dizziness and those clinical characteristics at presentation that might guide the general practitioner to the likely cause of dizziness and, thus, the appropriate specialty for subsequent referral.

METHODS

General Practitioners from four practices (1 inner city, 3 urban) agreed to refer all consecutive patients more than 60 years of age, who presented with dizziness, to a single observer (JL). The observer invited those patients to take part in the study. Fifty consecutive patients from a combined geriatric practice population of 6846 were recruited within a 3-month period. Case controls who did not have dizziness were recruited from the same general practices using the practice's age and sex register. The study was approved by the Newcastle Regional Ethics Committee. 

Patients were studied initially in general practice by a single observer (JL) and then referred randomly to both the Neurocardiovascular Investigation Unit (NCIU) and the ENT department. In the general practice setting, patients had a semi-structured interview and clinical examination. The interview included a description of the dizziness, i.e., whether lightheadedness, dysequilibrium, or vertigo (an illusion of movement of self or the environment), a description of the situations that provoked the symptoms, details of other symptoms occurring at the same time as the dizziness, and whether the patient had to sit or lie down as a result of the symptoms or had associated syncope or falls. Details of past medical history and current medication were also recorded.

The clinical examination included: cognitive function (Abbreviated Mental Test (AMT)) [11] ; a short psychiatric screen (General Health Questionnaire (GHQ 28)) [12] ; a full neurological examination (including gait assessment, clinical Romberg - a test for proprioception, Dix-Hallpike maneuver, in which the subject is tipped from sitting to supine, with neck extended over the edge of the couch, first with the head rotated to the right and then repeated to the left - subjects with benign paroxysmal positional vertigo have a latent period of a few seconds before they develop acute vertigo and torsional nystagmus, which lasts up to 1 minute, and fatigue on repeat testing, [5] visual acuity measurement with hand held 3 m card, and Weber and Rinne tests - standard tuning fork tests used for the assessment of hearing [13] ); and cardiovascular examination, including orthostatic blood pressure (BP) measurement (using a sphygmomanometer, BP was recorded after lying for 20 minutes and standing for 2 minutes). Routine laboratory tests taken at the initial visit included full blood count, serum urea and electrolytes, urinalysis, and midstream urine for culture to exclude urinary tract infection.

The tests administered to patients in the NCIU were a 12-lead surface electrocardiogram (ECG), 24-hour ambulatory cardiac (DelMAR) monitoring, 24-hour ambulatory BP (Spacelabs) monitoring, and orthostatic blood pressure measurements. For the latter, baseline measurements were taken after 20 minutes in a supine position and continuously for 2 minutes after standing (Finapres - digital photoplethysmography). In addition, carotid sinus massage (CSM) was performed over the carotid sinus for 5 seconds when patients were supine and then upright (70o head-up tilt); BP (Finapres) and heart rate (surface ECG) were monitored continuously. During prolonged head-up tilt testing, patients were tilted upright to 70o (Akron foot plate assisted) for 45 minutes, and BP and heart rate (Finapres and surface ECG) were recorded throughout. If vasovagal syncope was not induced and symptoms were suggestive of this diagnosis, patients had further head-up tilt testing with sublingual nitroglycerin (NTG) provocation. [14] Other investigations, including echocardiography, doppler ultrasound scan of the carotid arteries, and CT head scan were performed if indicated.

At the ENT assessment, patients were administered an otoscopy, the Weber and Rinne tests, cranial nerve examination, observation of gait, Romberg's test, and audiometry. Induced nystagmus during changes in body and neck positions and caloric tests (30o and 44°C) were assessed by electronystagmography (ENG). Optokinetic (rotating drum) and pendulum (smooth pursuit) tests were used with ENG as visual stimuli to assess the vestibular ocular pathways. [13] Balance instability was measured by sway magnetometry. [15] Control subjects were also seen in the primary care setting and were assigned randomly to both NCIU and ENT tests as outlined above.

An attributable diagnosis was made after the cardiovascular and ENT assessments. A diagnosis was attributed if symptoms were reproduced during individual tests and/or if a specific intervention modified symptoms. A diagnosis known to cause dizziness, which did not fulfill these criteria, was considered as an associated, but not necessarily attributable, diagnosis. The history and clinical examination from the initial assessment in general practice were used to predict eventual attributable diagnoses.

Clinical variables were compared using chi-square statistics or Fisher's exact test.

DIAGNOSTIC CRITERIA

Peripheral Vestibular Disorder (PVD)
Vestibular dysfunction involving vestibular end organs and/or the vestibular nerve. This includes benign paroxysmal positional vertigo (BPPV), vestibular neuronitis or labyrinthitis, and Meniere's disease. 

1. BPPV - brief episodes of vertigo precipitated by rapid change of head posture and confirmed by the Hallpike positioning test. [16] 

2. Vestibular Neuronitis - acute onset of prolonged severe vertigo, exacerbated by movement of the head, which may be associated with nystagmus, postural imbalance, and nausea. Hearing loss is not usually present. [17] 

3. Meniere's Disease - an initial sensation of fullness of the ear, a reduction in hearing, and tinnitus, followed by rotational vertigo, postural imbalance, nystagmus, nausea, and vomiting. Symptoms may persist for 30 minutes to 24 hours. [18] 

Orthostatic Hypotension
A 20 mm Hg fall in systolic BP during the first 2 minutes of standing, with reproduction of symptoms. [19] 

Arrhythmia
Sinus pauses of greater than 2 seconds, prolonged sinus bradycardia, slow atrial fibrillation, supraventricular tachycardia, frequent ventricular ectopic beats, or ventricular tachycardia associated with symptoms. [20] 

Carotid Sinus Hypersensitivity
Three seconds or greater asystole (cardioinhibitory) or a 50 mm Hg fall in systolic BP (vasodepressor) following unilateral CSM for 5 seconds, with symptom reproduction in either supine or upright positions. [21] Combined cardioinhibitory and vasodepressor responses are "mixed" responses.

Vasovagal Syncope
A classical history of a precipitating event, with hypotension and/or bradycardia induced by prolonged head-up tilt or head-up tilt and sublingual NTG with reproduction of symptoms. [14] [22] 
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Central Neurological Disorders
These included a disparate group of pathologies: severe cervical spondylosis, drop attacks, cerebrovascular disease (confirmed by clinical examination and CT head scan), significant bilateral carotid stenosis (>70%), and basilar artery migraine. These disorders have been cited as the cause of dizzy symptoms in previous studies [5] [8] [10] [23] but are not often associated with specific symptom reproduction during individual tests as per the stated criteria for an attributable diagnosis.

RESULTS

Fifty-two patients were recruited. Fifty patients, mean age 74 years (range 61 to 78 years: 37 women) gave informed written consent to the study. Symptoms had been present for a median of 12 months (range 2 weeks to 30 years) and occurred at a median of three episodes per week (up to 40 episodes per week). When symptoms occurred, they lasted for a median of 3 minutes (range 0.5 to 180 minutes).

In addition to dizziness, 26% of subjects had also experienced syncope, 16% had recurrent unexplained falls, and 4% had both syncope and falls. The mean number of syncopal episodes was seven (range 1-30). The mean number of unexplained falls was four (range 1-10). Eighteen patients had sustained injuries during a dizzy or syncopal episode, ranging from simple bruising (13) to laceration requiring hospitalization (1) or fracture (4).

Patients were cognitively normal; the mean AMT was 9.6 (range 7-10). None were depressed (GHQ) Only one patient had a response indicating significant anxiety on the GHQ.

Final diagnostic categories were subdivided into cardiovascular, peripheral vestibular disorders and central neurological disorders (Figure 1) . Twenty-eight percent had a cardiovascular attributable diagnosis, 18% had a peripheral vestibular attributable disorder, 14% had a central neurological disorder, and 18% had two or more associated diagnoses that might be attributable. Despite all investigations, no attributable diagnosis could be achieved in 22%.

Cardiovascular diagnoses, peripheral vestibular disorders, and central neurological disorders are shown in Table 1 . Twenty-one patients had either bradyarrhythmias or hypotension manifesting as carotid sinus hypersensitivity, vasovagal syncope, or orthostatic hypotension as attributable diagnoses. Two patients had tachyarrhythmias (1 fast atrial 

Figure 1. Causes of dizziness in 50 consecutive patients presenting with dizziness to primary care physicians.
TABLE 1 -- Cardiovascular Diagnoses, Peripheral Vestibular Disorders, and Central Neurological Disorders in 50 Consecutive Patients Presenting with Dizziness
PRIVATE
 Diagnosis
n

Cardiovascular diagnoses (n = 23) 



Total CSH alone or in combination
17

VDCSH
5 

CICSH
5 

Mixed carotid sinus hypersensitivity
2 

Vasovagal
3 

VV + VDCSH
2 

VV + OH + VDCSH
2 

Arrhythmia
2 

Orthostatic hypotension
1 

Mixed CSH + VV
1 

Peripheral vestibular disorders: (n = 17) 



Vestibular neuronitis
12 

Benign paroxysmal positional vertigo
4 

Meniere's disease
1 

Central neurological disorders: (n = 8) 



Severe cervical spondylosis
2 

Drop attacks
2 

Stroke disease
2 

Migraine
1 

Bilateral carotid stenosis (>90%)
1 

Associated diagnoses in patients in whom diagnosis remains unknown (n = 11) 



Abnormal Romberg
4 

Abnormal gait
2 

Osteoarthritis lower limbs
2

CSH: Carotid sinus hypersensitivity.


VD CSH: Vasodepressor carotid sinus hypersensitivity.


CI CSH: Cardioinhibitory carotid sinus hypersensitivity.


VV: Vasovagal syncope.


OH: Orthostatic hypotension.



fibrillation, 1 ventricular tachycardia); these subjects had simultaneous symptoms and arrhythmia during 24-hour ECG recordings. 

A number of clinical characteristics identified at initial consultation within general practice predicted the final diagnosis (Table 2) . A cardiovascular diagnosis as an attributable cause of dizzy symptoms was most likely if patients had syncope in addition to dizziness ( P < .001), described dizziness as lightheadedness ( P < .001), had to sit or lie down during symptoms ( P < .001), had pallor with symptoms ( P < .001), or had other cardiovascular comorbidity ( P < .05) (angina, myocardial infarction, peripheral vascular disease, and sustained hypertension). The occurrence of dizziness during prolonged standing also predicted a cardiovascular disorder as an attributable cause ( P < .05). The description of dizziness as vertigo predicted a peripheral vestibular disorder ( P < .001). No clinical characteristics of dizziness predicted for central neurological attributable or associated diagnoses.

Visual acuity measurement, Hallpike maneuver, or Weber or Rinne tests did not predict for final diagnosis. Forty-two percent of patients had an abnormal clinical Romberg test, and 30% had an abnormal gait assessment at the initial consultation in general practice, but these did not predict the final diagnosis. Orthostatic hypotension, identified in three patients in the NCIU, was identified in only one 
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TABLE 2 -- Clinical Characteristics Elicited in a Primary Care Setting Which Predict Final Attributable Cause of Dizziness
PRIVATE
 

Number with Clinical Characteristics
Number with CV Diagnosis



Cardiovascular diagnosis (CV) 







Syncope
15
15
P < .001 

Dizziness described as light headedness
8
8
P < .001 

Pallor, with symptoms
9
9
P < .001 

The need to sit or lie, with symptoms
17
13
P < .001 

The presence of other cardiovascular diagnoses
19
13
P < .05 

The occurrence of symptoms during prolonged stand
11
9
P < .05 










Peripheral Vestibular Disorder


Number with Peripheral Vestibular Disorder 



Dizziness described as "vertigo"
9
6
P < .001


patient in general practice. Routine blood tests and urinalysis were unhelpful in the diagnosis of dizziness. 

Twenty-two case controls, mean age 73 years (63 to 82 years; 13 women), were recruited from the same practices. No control complained of dizziness, falls, or syncope. The only cardiovascular abnormality diagnosed was asymptomatic orthostatic hypotension in one subject.

The results of ENT tests in patients and controls are shown in Table 3 . Spontaneous nystagmus, neck positional tests, body positional tests and pendulum tests did not distinguish between patients and controls. Sway magnetometry and clinical Romberg were abnormal in dizzy patients compared with controls but did not distinguish peripheral vestibular 

TABLE 3 -- Percentage of Subjects with Abnormal Response to Test: Comparing Patient Group with Control Group for Cardiovascular Tests and ENT Tests

PRIVATE
 

Patients
Controls

Total number
50
22 

Age
Mean 74 years
Mean 73 years 

Women
37
13

PRIVATE
ENT Tests
Number Failing Tests (%)

Controls 


Nonperipheral Vestibular Disorder
Peripheral Vestibular Disorder 


Audiometry
13 (39)
7 (41)
3 (14) 

Sway magnetometry
11 (33)
5 (29)
0 

Objective Romberg
2 (6)
1 (5)
0 

Clinical Romberg
13 (39)
6 (35)
1 (4) 

Spontaneous nystagmus
11 (33)
8 (47)
10 (46) 

Neck positional tests
15 (45)
4 (23)
3 (14) 

Body positional tests
18 (54)
9 (55)
6 (28) 

Pendulum
2 (6)
0
2 (10) 

Optokinetics
1 (3)
0
0 

Calorics
0
6 (35)
0


disorders from the other diagnoses. Caloric tests were abnormal only in those with a peripheral vestibular disorder.

Predictive Strength of Prognostic Indications
The predictive strength of the clinical characteristics of dizziness as prognostic indicators was tested further on a separate sample for 50 consecutive patients (34 women, mean age 75 years (range, 60 to 93 years)) referred by General Practitioners to a geriatric outpatient clinic for investigation of dizziness.

Twenty-two patients had one or more attributable cardiovascular diagnoses, five had peripheral vestibular disorders, and in the rest, either no associated or attributable diagnosis was made (11), or patients had associated pathology to which symptoms could not clearly be attributed (12), such as metastatic disease (1), peripheral neuropathy (3) epilepsy (2), cerebrovascular disease (4), normal pressure hydrocephalus (1), and multiple sclerosis (1). Attributable cardiovascular diagnoses included vasovagal syndrome (5), carotid sinus hypersensitivity (9), orthostatic hypotension (2), one or more combinations of these cardiovascular diagnoses (3), tachyarrhythmia (2) and bradyarrhythmia (1). The previously highlighted clinical characteristics of dizziness again predicted for final attributable diagnoses, and vertigo predicted for a peripheral vestibular diagnosis (Table 4) .

DISCUSSION

To our knowledge this is the only case series of dizzy patients recruited from primary care offices who have had detailed cardiovascular investigations in addition to the standard clinical and ENT assessments used in other published series. The data will add to a small group of published papers on an important geriatric syndrome. This study highlights hypotensive cardiovascular disorders, a case not addressed in previous studies, as a common attributable cause for dizziness.

Overall, an attributable diagnosis was made in more than two-thirds of the older patients who presented with dizziness to the general practitioner. Cardiovascular disorders were responsible for symptoms in 28%, and peripheral vestibular disorders, including vestibular neuronitis, benign positional vertigo, and Meniere's disease, accounted for symptoms in 18%. Central 
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TABLE 4 -- Predictive Strength of Clinical Characteristics in a Further Sample of 50 Consecutive Older Patients with Dizziness
PRIVATE
 Clinical Characteristic 
Number with Clinical Characteristic
Number with Final Cardiovascular Diagnosis
Significance

Syncope
19
16
P < .001 

Dizziness described as light headedness
24
20
P < .001 

Pallor, with symptoms
10
9
P < .01 

Need to sit or lie, with symptoms
16
14
P < .001 

Other cardiovascular comorbidity
24
13
P = .25 ns 

Peripheral vestibular disorders 







Dizziness described as "vertigo"
11
5
P < .001


neurological disorders contributed to symptoms in 14% and included radiographically confirmed cerebrovascular disease, severe cervical spondylosis, bilateral significant carotid artery stenosis, drop attacks, and basilar migraine. Eighteen percent of patients had more than one diagnosis. Overall, no attributable diagnosis was achieved in 22% despite extensive investigations and careful consideration of all published criteria. More than half of this group had associated diagnoses, such as abnormal Romberg test or gait, but had no additional neurological signs to justify a diagnostic label of a central neurological disorder. The GHQ was used to screen for underlying depression and/or anxiety: only one patient had significant anxiety, but this patient also had a peripheral vestibular disorder. This confirms previous reports that psychological disorders are uncommon causes of dizziness in older compared with younger age groups. [24] [25] 

It is useful and important to distinguish between an attributable cause of symptoms and associated diagnoses, which may or may not be attributed to symptoms. This applies particularly to dizziness, syncope, and falls. Because comorbidity is common with ageing and because possible diagnoses are so disparate, careful evaluation and, where possible, reproduction of symptoms should be undertaken before specific intervention. Nonetheless, a number of tests both in the general practice setting and in the ENT laboratory were of no value in predicting diagnosis and can be excluded. A tailored, modified approach in general practice, coupled with the appropriate referral to a cardiovascular physician or geriatrician when necessary, should improve risk factor modification, symptoms, and subsequent injury in older patients with dizziness.

At the initial consultation in general practice, a number of clinical features were identified that predicted final diagnosis. The predictive strength of these diagnostic indicators was validated additionally in a separate sample. Predictive characteristics included the description of dizziness as lightheadedness, associated symptoms of syncope or pallor, whether patients had to sit or lie down with symptoms, whether symptoms occurred during prolonged standing, or if patients had coexisting cardiovascular disease. The description of dizziness as vertigo was a predictor of a peripheral vestibular disorder, but the term vertigo is part of the diagnostic criteria for peripheral vestibular disorder, and, therefore, statistical analysis in this diagnostic group is limited. Other tests performed at the initial assessment that were not helpful in determining the cause of dizziness and could be excluded were Rinne and Weber tests, Hallpike maneuver, gait assessment, and clinical Romberg test. Orthostatic hypotension was not detected in general practice in two of three patients who subsequently had this diagnosis attributed as a result of measurements in NCIU. This emphasizes the previously documented poor repeatability of orthostatic hypotension [26] and the need to take repeated morning measurements. Specific questions in the history, therefore, were the most useful aspect of the initial assessment in general practice in predicting final diagnosis and could easily be incorporated into a more typical, time- limited consultation.

Traditionally, most general practitioners referred the dizzy older patient to local ENT services if referral was required. These results highlight that cardiovascular disorders are an important cause of dizziness in older patients, particularly those with syncope and unexplained falls. Those patients with clinical characteristics that suggest cardiovascular diagnoses can easily be identified in general practice and can, therefore, be referred appropriately. Patients who present with rotational vertigo are likely to have a peripheral vestibular disorder; the subsequent specificity of ENT investigations was poor in this group. If symptoms warrant a further opinion, referral to a Neuro-otologist or Otolaryngologist is suggested.

Many of the ENT disorders causing dizziness are episodic, and between- attack tests of vestibular function are often normal. The caloric test aims to assess the symmetry of function of the two vestibular labyrinths. This test was found to be highly specific for peripheral vestibular disorders, but only 35% sensitive. Sway magnetometry and objective Romberg tests do not identify vestibular disorders. None of the remaining ENT tests differentiated between patients in the different diagnostic groups.

Just under half of the older patients who had dizziness as a primary complaint also admitted to syncope and/or falls on further questioning. This seems a very high proportion, but it is consistent with previous reports showing the coexistence of syncope or falls in older dizzy patients. [21] [22] [27] A possible explanation is that although general practitioners were asked to enroll all patients with dizziness as the presenting symptom, they may have enrolled only those with additional symptoms or severe dizziness. Using the published Morbidity Statistics from General Practice in the UK [2] - the equivalent of the National Ambulatory Medical Care Survey in the US - it was possible to predict the total number of expected consultations for dizziness from the combined practice populations within the same 3-month period. The figures suggest that just under half of the dizzy patients were referred for study. Expected consultation rates in the 65 to 74 age group are approximately 54 per 1000 per year; the consultation rates in this study was 27 per 1000 per year. Expected consultation rate in patients more than 75 years are approximately 76 per 1000 per year; consultation rates in this study were 44 per 1000 per year. No means of checking referral practice was built into the study protocol. In another recent series [5] patients recruited through local press advertising were invited to attend for investigation of dizziness. The incidence of syncope or injury was low in this self-referred group, and the subsequent prevalence of associated cardiovascular diagnosis was also low. Patients may not present to the general practitioner with symptoms of dizziness unless these are severe or associated with the more disabling symptoms of syncope, unexplained falls, or injury. These factors suggest that this patient group, therefore, represents a selected population with chronic, severe dizziness. 

Carotid sinus hypersensitivity was the most common cardiovascular diagnosis made. Carotid sinus hypersensitivity is frequently overlooked as a cause of syncope and unexplained falls in older people. A recent report [22] identified carotid sinus hypersensitivity as an attributable cause of symptoms in 45% of older patients with syncope, and vasovagal syndrome was responsible for symptoms in 11%. In the same series, one or more hypotensive disorder (either carotid sinus hypersensitivity, vasovagal syndrome, or orthostatic hypotension) was present in 60% of subjects. Overlap between hypotensive disorders occurred in a significant minority : 22% of all patients with a cardiovascular diagnosis had more than one underlying hypotensive disorders. In this series overall, more than one attributable cardiovascular diagnosis was present in six of the 50 patients.

In conclusion, it is important to ascertain whether older patients who present to the General Practitioner with dizziness have syncope, unexplained falls, or other clinical characteristics that increase the likelihood of cardiovascular disease as an attributable cause of symptoms. These patients should be referred for further cardiovascular assessment. Given the poor sensitivity of otolaryngological investigations, this assessment will rarely be fruitful. Clinical characteristics of dizziness identified in general practice can predict an attributable diagnosis or highlight associated diagnoses in most older patients.
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