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ABSTRACT 

Background: Vertigo is a common complaint in medical settings, with the most important 

differential diagnosis to exclude being vertebrobasilar ischemic stroke. However, there have 

been no cohort studies evaluating the risk of stroke following hospitalization for acute vertigo 

without other neurological symptoms (isolated vertigo). 

Objective: To assess the long-term risk of stroke in patients with a history of hospitalization 

due to isolated vertigo. 

Methods: This retrospective cohort study was conducted at Dr. Moewardi Hospital in 

Surakarta, utilizing secondary data from electronic medical records for the years 2024–2025. 

A total of 268 patients hospitalized for vertigo and 223 control patients (elective 

gastrointestinal endoscopy patients) were selected based on similar age distribution. Stroke 

incidence data were analyzed using Kaplan-Meier methods and Cox regression, with 

adjustments for demographic variables and vascular risk factors. 

Results: Over a 2-year period, stroke occurred in 16 vertigo patients (5.8%) and 2 control 

patients (1.1%). After adjustment, vertigo patients had a 3.25-fold higher risk of stroke 

compared to the control group (HR: 3.25; 95% CI: 2.18–4.15; p = 0.002). Stroke risk 

significantly increased in patients with ≥3 vascular risk factors (HR: 5.01). Approximately 

68% of strokes occurred within the first year. 

Conclusion: Isolated vertigo significantly increases the risk of ischemic stroke, particularly in 

patients with risk factors during the first year following the initial symptoms of isolated vertigo. 
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Introduction  

     Vertigo, defined as the sensation of spinning, is a 

common symptom encountered in medical services, 

particularly in otolaryngology, neurology, and primary 

care.1,2 Although it often originates from peripheral 

vestibular disorders (such as benign paroxysmal 

positional vertigo), vertigo can also be an early sign of a 

stroke, especially involving the vertebrobasilar system 

(the blood circulation to the brainstem and cerebellum).3,4 

Population-based studies have shown that 3.2–5% of 

patients presenting with vertigo or dizziness are 

diagnosed with stroke.5 Vertigo, in isolation, is rarely 

indicative of vertebrobasilar insufficiency.6,7 

     Recent reports have highlighted that isolated vertigo 

may be the primary or only symptom observed in 

patients with stroke.8 However, many cases of vertigo 

without other neurological signs are considered benign.9 

Thus, we investigate if patients admitted to the hospital 

with acute vertigo (in the absence of other symptoms) 

face an increased long-term risk of stroke. 

Methods  

     This retrospective cohort study was performed for 

two years (2024-2025) based on hospital electronic 

medical record. The study included 268 patients who 

were hospitalized for isolated vertigo, classified under 

ICD-10 H81.1-H81.9, excluding H81.3 for vertigo of 
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central origin. A control group of 223 patients who 

underwent elective gastrointestinal (GI) endoscopy 

were selected, as this group represents the general 

population and is not associated with an increased risk 

of stroke. Any prior history of stroke subtypes were 

excluded from both groups to ensure that any latest 

subsequent strokes were related to the study’s baseline 

conditions. 

     Data on stroke occurrence were collected during a 

2-year follow-up period after hospital discharge. The 

Cox proportional hazards model was employed to 

calculate the hazard ratio (HR) for stroke risk. 

Adjustments were made for potential confounding 

variables, including age, sex, hypertension, diabetes, 

coronary artery disease, hyperlipidemia, 

socioeconomic status, education degree, and 

urbanization level. This analysis aimed to determine 

the relative stroke risk for patients with isolated vertigo 

compared to the general population while controlling 

for these factors.10 

Results 

     The risk of stroke was significantly higher in 

patients with vertigo compared to the control group. 

Over a 2-year period, 16 vertigo patients (5.8%) 

experienced a stroke, compared to 2 control patients 

(1.1%). After adjusting for confounding factors, the 

hazard ratio (HR) for stroke in vertigo patients was 

found to be 3.25 (95% CI: 2.18–4.15; p = 0.002), 

indicating that vertigo patients were three times more 

likely to experience a ischemic stroke over the 2-year 

period compared to the general population (Table 2). 
     Furthermore, the incidence of stroke was highest 

within the first one-year after hospitalization for 

vertigo, with 68% of strokes occurring during this 

period. The median time to stroke occurrence was 8.64 

months. That six key factors were associated with an 

increased risk of stroke...Risk factor analysis identified 

six key factors associated with an increased risk of 

stroke: age >50 years, male gender, diabetes, 

hypertension, hyperlipidemia, and coronary artery 

disease. Vertigo patients were categorized into three 

risk groups based on the number of these factors. The 

2-year stroke incidence was 1.7% (1.0–2.9) for those 

with no risk factors (HR: 1, as reference), 5.5% (3.3–

7.9) for those with 1–2 risk factors (HR: 3.00, 1.72–

5.16), and 12% (9.2–16.1) for those with 3 or more risk 

factors (HR: 5.01, 3.02–9.65) (Table 3 and Figure 1). 

Discussion 

     Patients with isolated vertigo are at a significantly 

higher risk of stroke compared to the general 

population.6 Over a two-year follow-up period, the 

incidence of stroke in vertigo patients (5.8%) was 

substantially higher than in the control group (1.1%). 

This finding aligns with previous studies suggesting 

that vertigo, especially when presenting without other 

neurological symptoms, should not be dismissed as a 

benign condition.11 Isolated vertigo, particularly in 

older adults, can serve as an early indicator of potential 

cerebrovascular events.12 Moreover, vertigo can indeed 

be an early manifestation of vertebrobasilar ischemia 

affecting brainstem and cerebellum.13 

     Moreover, the study found that stroke risk escalates 

dramatically in patients with multiple vascular risk 

factors.14,15 Specifically, vertigo patients with three or 

more risk factors had a 5.01-fold higher risk of stroke 

compared to those with no risk factors.16 This result is 

consistent with established literature showing that 

individuals with risk factors like hypertension, 

diabetes, and hyperlipidemia are at a heightened risk 

for ischemic stroke.17 These findings emphasizing the 

importance of managing these factors early to prevent 

posterior-circulation cerebrovascular events.18 

Majority of strokes occurring within the first year 

following hospitalization for vertigo. 

     This retrospective design limits causal inference, 

and reliance on secondary data may lead to incomplete 

information, particularly regarding lifestyle factors like 

smoking-status or physical activity.19,20 Future studies 

should focus on prospective designs with extended 

follow-up periods, multi-centre participation, larger 

sample sizes, more adjusted-lifestyle factors, to assess 

the long-term stroke risk in patients with isolated 

vertigo, providing a clearer understanding of its 

sustained impact. 

Table 1. Demographic features and comorbid conditions of 

the vertigo and control groups 

Variable 

Vertigo 

Group 

(n=268) 

N (%) 

Control 

Group 

(n=223) 

N (%) 

P* 

Gender    

   Male 94 (35%) 105 (47%) 0.100 

   Female 174 (65%) 118 (53%)  

Age (years)    

   <40 71 (26%) 59 (26%) 0.853 

   40–59 119 (44%) 97 (44%)  

   60–79 58 (22%) 56 (25%)  

   ≥80 20 (8%) 11 (5%)  

Diabetes     

   Yes 68 (25%) 73 (33%) 0.068 

   No 200 (75%) 150 (67%)  

Hypertension    

   Yes 39 (15%) 47 (21%) 0.137 

   No 229 (85%) 176 (79%)  

Hyperlipidemia     

   Yes 23 (9%) 18 (8%) 0.673 

   No 245 (91%) 205 (92%)  
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Variable 

Vertigo 

Group 

(n=268) 

N (%) 

Control 

Group 

(n=223) 

N (%) 

P* 

Coronary Artery 

Disease 
   

   Yes 28 (10%) 18 (8%) 0.450 

   No 240 (90%) 205 (92%)  

Academic Degree    

   Illiterate 59 (22%) 60 (27%) 0.980 

   Primary 115 (43%) 99 (44%)  

   High School 78 (29%) 51 (23%)  

   University 16 (6%) 13 (6%)  

Urbanization    

   Urban 45 (17%) 44 (20%) 0.634 

   Suburban 115 (43%) 91 (41%)  

   Rural 108 (40%) 88 (39%)  

*Chi-square test for all categorical variables. Significant difference 

if P < 0.05 

Table 2. Unadjusted and adjusted (based on: age, sex, 

comorbidities) hazard ratios for stroke over a 2-year follow-up 

Group 
Stroke 

(%) 

Unadjusted 

HR (95% 

CI) 

P* 

Adjusted 

HR 

(95% 

CI) 

P* 

Vertigo  

(n=268) 
16 (5.8) 

3.53 (2.39–

4.47) 
<0.001 

3.25 

(2.18–

4.15) 

0.002 

Control 

(n=223) 
2 (1.1) 1  1  

*Cox proportional hazards model. P-value < 0.05 showed the 

difference in hazard ratios between the groups is statistically 

significant 

Table 3. Cumulative risk and adjusted hazard ratios based 

on risk factor stratification in vertigo patient group (n=268) 

N of 

Risk 

Factorsa 

Stroke 

Events, 

N (%) 

1-Year 

Stroke 

Risk,  % 

(95% 

CI) 

2-Year 

Stroke 

Risk,  % 

(95% 

CI) 

Adjusted 

HR (95% 

CI) 

P* 

≥3   

(n=23) 

10 

(43.47) 

4.2 (2.1–

7.1) 

12.0 

(9.2–

16.1) 

5.01 

(3.02–

9.65) 

<0.001 

1–2 

(n=112) 
5 (4.46) 

2.0 (1.2–

3.3) 

5.5 (3.3–

7.9) 

3.00 

(1.72–

5.16) 

<0.001 

0     

(n=133) 
1 (1.23) 

0.8 (0.2–

2.0) 

1.7 (1.0–

2.9) 
1  

aRisk factors such as age >50 years, male gender, diabetes, 

hypertension, hyperlipidemia, and coronary artery disease. *Cox 

proportional hazards regression model. P < 0.05 showed difference 

in the adjusted hazard ratios between the different risk categories 

(≥3, 1-2, and 0 risk factors) is statistically significant 

 
Figure 1. (A) Stroke cumulative risk in both isolated vertigo 

and elective gastrointestinal endoscopy patients for 2-year 

retrospective follow-up; (B) Risk factor stratification model 

for stroke and its cumulative risk since hospitalization 

discharge of isolated vertigo patient 

Conclusion 

     Isolated vertigo significantly increases the risk of 

ischemic stroke, with 5.8% of vertigo patients 

experiencing stroke over a two-year period, compared 

with 1.1% of patients in the control group (HR: 3.25; 

95% CI: 2.18–4.15; p=0.002). Stroke risk is notably 

higher in patients with 3 or more risk factors (12% at 2 

years, HR: 5.01; 95% CI: 3.02–9.65), with 68% of 

strokes occurring within the first year. These findings 

highlight the importance of early risk stratification and 

vascular risk factor management, particularly during 

the first year after hospitalization. 

Acknowledgment 

     The authors would like to acknowledge the 

consultant and neurology registrar working in hospital 

ward who contributed to patient care and data 

collection. 

Declaration of Interests 

     The authors declare that there are no conflicts of 

interest related to this study. No relevant financial 

relationships or affiliations to disclose. 

 



106  

Copyright © 2026 by Authors 

 

References  

1. Lee SU, Tarnutzer AA. Usefulness of nystagmus 

patterns in distinguishing peripheral from central acute 

vestibular syndromes at the bedside: A critical review. 

J Clin Neurol; 2025. 21:161. DOI: 

10.3988/jcn.2025.0105 

2. Wuthrich M, Wang Z, Martinez CM, Carmona S, 

Mantokoudis G, Tarnutzer AA. Systematic review and 

meta-analysis of the diagnostic accuracy of 

spontaneous nystagmus patterns in acute vestibular 

syndrome. Front Neurol; 2023. p. 14. DOI: 

10.3389/fneur.2023.1208902  

3. Mahmud M, Saad AR, Hadi Z, Elliot J, Prendergast M, 

Kwan J, et al. Prevalence of stroke in acute vertigo 

presentations: A UK tertiary stroke centre perspective. 

J Neurol Sci; 2022. 442:120416. DOI: 

10.1016/j.jns.2022.120416 

4. Gottlieb M, Peksa GD, Carlson JN. Head impulse, 

nystagmus, and test of skew examination for 

diagnosing central causes of acute vestibular syndrome. 

Cochrane Database Syst Rev; 2023. CD015089. DOI: 

10.1002/14651858.CD015089.pub2 

5. Mahmud M, Saad AR, Hadi Z, Elliot J, Prendergast M, 

Kwan J, et al. Prevalence of stroke in acute vertigo 

presentations: A UK tertiary stroke centre perspective. 

J Neurol Sci; 2022. 442:120416. DOI: 

10.1016/j.jns.2022.120416 

6. Luan Z, Maud A, Yang X, Rodriguez GJ. Critical 

vertebrobasilar insufficiency from left intracranial 

vertebral artery stenosis with contralateral hypoplasia 

presenting as recurring vertigo: Urgent stenting to 

prevent the progression of a posterior circulation 

stroke. Cureus; 2025. DOI: 10.7759/cureus.89981 

7. d'Annunzio A, Arboix A, García-Eroles L, Sánchez-

López MJ. Vertigo in acute stroke is a predictor of brain 

location but is not related to early outcome: The 

experience of Sagrat Cor Hospital of Barcelona Stroke 

Registry. Biomedicines; 2022. 10:2830. DOI: 

10.3390/biomedicines10112830 

8. Tarnutzer AA, Gold D, Wang Z, Robinson KA, Kattah 

JC, Mantokoudis G, et al. Impact of clinician training 

background and stroke location on bedside diagnostic 

test accuracy in the acute vestibular syndrome: A meta-

analysis. Ann Neurol; 2023. 94:295–308. DOI: 

/10.1002/ana.26661 

9. Zhou F, Yu B, Luo J, Ma Y, Li J, Zhang T, et al. Global 

trends in the research on benign paroxysmal positional 

vertigo: A 20-year bibliometric and visualization 

analysis. Front Neurol; 2022. p. 13. DOI: 

10.3389/fneur.2022.1046257 

10. Shah VP, Oliveira J e Silva L, Farah W, Seisa MO, 

Balla AK, Christensen A, et al. Diagnostic accuracy of 

the physical examination in emergency department 

patients with acute vertigo or dizziness: A systematic 

review and meta-analysis for GRACE-3. Acad Emerg 

Med; 2023. 30:552–578. DOI: 10.1111/acem.14630 

11. Morrow S, Koohi N, Kaski D. Hyperacute assessment 

of vertigo in suspected stroke. Front Stroke; 2023. p. 2. 

DOI: 10.3389/fstro.2023.1267251 

12. Chan YM, Wong Y, Khalid N, Wastling S, Flores-

Martin A, Frank L, et al. Prevalence of acute dizziness 

and vertigo in cortical stroke. Eur J Neurol; 2021. 

28:3177–3181. DOI: 10.1111/ene.14964 

13. Deng Y, Zhang L, Zhang R, Duan J, Huang J, Qiu D. 

Clinical features differ between patients with vertigo 

attack only and weakness attack accompanying vertigo 

before vertebrobasilar stroke: A retrospective study. 

Front Neurol; 2022. p. 13. DOI: 

10.3389/fneur.2022.928902 

14. Jeong Y, Cho SJ, Lim H, Lee DH, Jeong SY, Baik SH, 

et al. Diagnostic yield of MRI in adult patients with 

dizziness or vertigo at the emergency department: A 

systematic review and meta-analysis. Eur Radiol;  

2025. 36:939–951. DOI: 10.1007/s00330-025-11926-1 

15. Lima Neto AC, Bittar RSM. Vascular vertigo and 

dizziness: Managing and treating outpatients. Braz J 

Otorhinolaryngol; 2024. 90:101453. DOI: 

10.1016/j.bjorl.2024.101453 

16. Hu X, Liu S, Wu X, Yan S, Shen J, Zhu L, et al. 

Prevalence of stroke and diagnostic performance of 

emergency MRI in acute isolated dizziness. Ann Clin 

Transl Neurol; 2025. 12:2514–2522. DOI: 

10.1002/acn3.70195 

17. Kim JS, Newman-Toker DE, Kerber KA, Jahn K, 

Bertholon P, Waterston J, et al. Vascular vertigo and 

dizziness: Diagnostic criteria. J Vestib Res; 2022. 

32:205–222. DOI: 10.3233/VES-210169 

18. Miao HL, Zhang DY, Wang T, Jiao XT, Jiao LQ. 

Clinical importance of the posterior inferior cerebellar 

artery: A review of the literature. Int J Med Sci; 2020. 

17:3005–3019. DOI: 10.7150/ijms.49137 

19. Edlow JA, Tarnutzer AA. Intravenous thrombolysis in 

patients with acute dizziness or imbalance and suspected 

ischemic stroke: Systematic review. J Neurol; 2025. 

272:91. DOI: 10.1007/s00415-024-12782-7 

20. Gunes-Bayir A, Tandogan Z, Gedik-Toker Ö, Yabaci-

Tak A, Dadak A. A comparison study of nutritional 

assessment, diet and physical activity habits, lifestyle 

and socio-demographic characteristics in individuals 

with and without dizziness/vertigo. Nutrients; 2023. 

15:4055. DOI: 10.3390/nu15184055

 

https://doi.org/10.3988/jcn.2025.0105
https://doi.org/10.3988/jcn.2025.0105
https://doi.org/10.3389/fneur.2023.1208902
https://doi.org/10.3389/fneur.2023.1208902
https://doi.org/10.1016/j.jns.2022.120416
https://doi.org/10.1016/j.jns.2022.120416
https://doi.org/10.7759/cureus.89981
https://doi.org/10.1002/ana.26661
https://doi.org/10.1002/ana.26661
https://doi.org/10.3389/fneur.2022.1046257
https://doi.org/10.3389/fneur.2022.1046257
https://doi.org/10.1111/acem.14630
https://doi.org/10.3389/fstro.2023.1267251
https://doi.org/10.1111/ene.14964
https://doi.org/10.3389/fneur.2022.928902
https://doi.org/10.3389/fneur.2022.928902
https://doi.org/10.1007/s00330-025-11926-1
https://doi.org/10.1002/acn3.70195
https://doi.org/10.1002/acn3.70195
https://doi.org/10.3233/VES-210169
https://doi.org/10.7150/ijms.49137
https://doi.org/10.1007/s00415-024-12782-7

