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Background: Benign paroxysmal positional vertigo (BPV) is the most 

common cause of the high prevalence of vertigo. Today, BPV is caused by 

the separation of autochthonous particles from the macular atrial. As a 

result, these particles float in a semicircular canal and change position by 

gravity. The majority of vertigo causes arise from the inner ear.  
 

Aim: This study aims to measure the vitamin D level in patients with BPPV 

who visited Loghman Hakim Hospital clinics and compare the results with 

controls. 
 

Methods: This comparative study evaluated the effect of vitamin D on 

reducing BPV. Demographic information of patients was collected through 

interviews. The physical examinations were recorded through a 

questionnaire. For the group with BPPV, we did the Epley maneuver and 

measured the vitamin D level. We compared the vitamin D levels of these 

patients with the matched control group.  
 

Results: In this study, 148 patients were evaluated. Sixty-three patients were 

male, and 85 patients were female. All case and control patients were tested 

for vitamin D levels. Of 93 patients with benign vertigo, 39 (41.9%) patients 

had normal vitamin D levels, and 54(58.1%) patients had below normal. In 

the control group, 43 (78.2%) patients had normal vitamin D, and 12 

(21.8%) patients had less than normal. There was a statistically significant 

difference between the two groups. 
 

Conclusion: The present study indicated that BPV was more prevalent in 

people with vitamin D deficiency, and vitamin D treatment could effectively 

control and reduce the prevalence of this disease. 
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Introduction 

Benign paroxysmal positional vertigo (BPPV) 

is characterized by a sense of spiral movement 

that accompanies with typical nystagmus. 

These symptoms are provoked by head 

positional change. The clinical manifestation 

may range from a mild dizziness to a 

debilitating vertigo with nausea and vomiting 

which may interfere with daily life of the 

patient (1). In posterior BPPV, changing the 

head position relative to gravity induces a 

torsional nystagmus with short latency. When 

the lateral semicircular canal is affected, by 
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rolling the patients head from side to side in 

the supine position, the geotropic or 

apogeotropic positional nystagmus is 

manifested (2,3). No neurological symptoms 

except vertigo should be presented (2). The 

anterior BPPV is rare, presenting with the 

vertical nystagmus caused by straight head 

hanging (4).BPPV is the most common cause 

of vertigo among patients. An epidemiologic 

study estimated that 2.4% of the population 

(3.2% of female, 1.6% of male) suffered from 

BPPV in their life (5). The dissociation, 

degeneration and ectopic calcification of 

otoconia in utricular macula resulted in 

floating otolith debris in one or more 

semicircular canals (usually posterior one). 

The otolith debris caused BPPV. BPPV is 

manifested by severe, recurrent vestibular 

vertigo/dizziness and it is not related to 

another disorder. Usually, an attack of BPPV 

last less than 1 minute and provoked by 

changing the head position. An attack 

followed by typical positional nystagmus (5–

7). Risk factors of BPPV were female gender, 

osteoporosis, migraine, head trauma, high TC 

level, and vitamin D deficiency (8). Several 

factors such as winter, postmenenopose and 

physical inactivity were likely attributed to 

BPPV. The higher incidence of BPPV has also 

been observed at the end of winter, when 

serum vitamin D level is lowest (9). BPPV 

was more common in postmenopausal women. 

One of the reasons was that vitamin D 

deficiency can be influenced by Estrogen 

deficiency (8). Lack of physical activity in 

elderly women increased 2.6 times higher risk 

for BPPV (10).Vitamin D mainly regulated the 

absorption of calcium and phosphorus in the 

small intestine (11). As a result, vitamin D 

deficiency can change the dynamic turnover of 

otoconia, which is composed of calcium 

carbonate. Any change in otoconia's 

composition may lead to easier dislodgment 

and eventually the formation of the otolith, 

which could cause BPPV (12, 13). This study 

aims to measure the vitamin D level in patients 

with BPPV who visited Loghman Hakim 

Hospital clinics and compare the results with 

controls. 

Methods 

A case-control study was conducted on 

patients with positional vertigo who visited 

Loghman Hakim Hospital otolaryngology 

clinics from 2012 to 2019. Patients older than 

18 years with one of the following 

manifestations were diagnosed with BPPV and 

included in this study: 

1. Positional dizziness and vertigo attacks that 

are caused by changing the head position 

2. Typical BPPV positional nystagmus 

3. Not attributed to any other disorders(14).  

The diagnosis of BPPV was based on 

diagnostic criteria of benign paroxysmal 

positional vertigo defined by Barany institute 

(6).  

The posterior BPPV was diagnosed Dix-

Hallpike maneuver that induces the positional 

nystagmus, which is typical and recurrent. The 

resultant nystagmus should be less than one 

minute with a short latency. The intensity 

declines as the time passes.  

The lateral BPPV diagnosis was confirmed by 

supine position test. The supine position test is 

positive when it induces a typical positional 

nystagmus with no latency, lasting more than a 

minute. By passing the time intensity of 

nystagmus stays the same (2). 

Patients who were suspected cases of anterior 

semicircular BPPV were assessed by Dix-

Hallpike, or straight head hanging. The 

positive results explicit with recurrent vertical 

down-beating vertigo with variable intensity 

and short or absent latency. The nystagmus 

lasts less than one minute. Head hanging 

always cause nystagmus but positional change 

is usually associated with typical symptoms (2, 

4). 

No further cochlear manifestations like ear 

fullness, hearing loss, and tinnitus were 

presented in included patients. An expert 

neurologist eliminated the other causes of 
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vertigo and nystagmus that are caused by 

defects of central nervous system.  

Patients with inner ear diseases, history of 

head trauma, under treatment with vitamin D 

supplements, and treated with Epley 

maneuver, any neurological focal findings, 

inability to do the positional maneuver, history 

of other vestibular diseases, presence of otitis 

media, and incorporative patients were 

excluded.  

The demographical data was gathered via 

interviews and taking history. 148 consecutive 

patients with positional vertigo met the 

inclusion criteria. Patients were divided into 

two groups by examination, with and without 

BPPV. 93 patients suffered from BPPV. The 

diagnosis of BPPV was based on the typical 

history of recurrent episodes of paroxysmal 

vertigo caused by head motion and positional 

vertigo. Before the definitive diagnosis of 

BPPV, other causes of nystagmus were ruled 

out.  

Venous blood samples were collected. The 

level of 25-hydroxy vitamin D was determined 

by an enzyme-linked immunoassay (ELISA) 

test. The serum vitamin D level more than 

20 ng/mL was considered normal*. 

We compared the level of 25-hydroxy vitamin 

D of patients with BPPV diagnosis with those 

who had positional vertigo. Shahid Beheshti 

University of Medical Sciences approved this 

survey. The study protocol followed the 

deceleration of Helsinki. Informed consents 

were obtained.  

A one-way ANOVA test was conducted to 

evaluate the difference between means of 

vitamin D levels in patients with BPPV and 

positional vertigo. All statistical analysis was 

conducted using SPSS version 26. A P-value 

less than 0.05 was considered significant. 

Results 

Among 148 included cases, 63 (43%) and 

85(57%) were men and women, respectively. 

93(63%) patients suffered from BPPV, 

included 41(44%) men and 52(56%) women, 

respectively. The demographical data are 

summarized in Table 1. 

Table 1. the demographical information of 

included cases 

Gender BPPV Positional vertigo 

Male 41(65.1%) 22 (34.9%) 

Female 52(61.2%) 33 (38.8%) 

The mean age of patients with BPPV and 

positional vertigo were 48±9.7 (standard 

deviation) and 51.96± 9.03(standard deviation) 

years, respectively. The difference between the 

mean ages in the two groups was insignificant. 

As illustrated in table 2, 39(41.9%) of patients 

with BPPV had a normal level of 25-hydroxy 

vitamin D, while 43 (78.2%) of cases with 

positional vertigo had vitamin D level more 

than 20 ng/ml. The difference of vitamin D 

level in the two groups was statistically 

significant (P-value=0.032).  

54 (58.1%) of patients with BPPV had low 

vitamin D level, which showed approximately 

more than half of patients with BPPV 

suffering from vitamin D deficiency. 

Table 2.  Frequencies and percentages of 

vitamin D deficient patients in two mentioned 

groups  

Vitamin D BPPV 
Positional 

vertigo 
Total 

Normal  
39 

(41.9%) 

43 

(78.2%) 
82 (55.4%) 

Deficient 
54 

(58.1%) 

12 

(21.8%) 
66 (44.6%) 

Total  93 55 148 

Discussion 

BPPV is the most common form of vertigo 

especially in old population that provokes with 

change in the head position(5). Imbalance and 

dizziness are considered as symptoms of this 

disease. Other indirect consequences are 

depression, occupational problems, lifestyle 

changes, sleep disorders(15). The beneficial 

effect of vitamin D treatment on the severity of 

BPPV can be a direct impact of vitamin D on 
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the vestibular system or an indirect impact of 

vitamin D on muscle strength and 

musculoskeletal system.  

The higher serum concentration of 25-hydroxy 

vitamin D is consistently associated with 

improved muscle strength and balance. This 

promotion of muscle strength may explain the 

mechanical basis of preventing falls with 

higher doses of vitamin D (16, 17).  

In mice, vitamin D receptor mutant is 

associated with decreased performance. 

Therefore, vitamin D deficiency may 

predispose humans to impaired balance or 

posture control(18). Vitamin D is essential for 

calcium and bone homeostasis, so there is an 

association between bone marrow biomarkers 

and BPPV(13,19,20). Vitamin D 

supplemented also is more effective than 

calcium in reducing falling of elderly people 

through decreasing the recurrences of BPPV 

(21).  

Sheikhzadeh et al. evaluated patients' serum 

level of 25-hydroxy vitamin D and severity of 

BPPV. Included cases were divided into two 

groups. One group was treated with vitamin D 

and Epley's treatment, and the other received 

only Epley's treatment.  

All patients were followed up for six months. 

After two months of treatment, the severity of 

BPPV in two groups significantly decreased 

(P-value=0.001). However, in the long term 

follow up, Vitamin D supplemented caused 

persistent improvement and Espley’s therapy 

was effective for a short time (22). 

Tallat et al. also surveyed 2016 on 93 patients 

with unilateral posterior BPPV. They all were 

followed for 18 months. The study group was 

further divided into two subgroups based on 

the vitamin D level improvement. 65 patients 

with less than 10 ng/mL and 28 patients with 

more than 10 ng/mL increase in serum 

vitamin D level. They concluded that 

promoting vitamin D levels is associated with 

fewer BPPV attacks (23).  

A hundred patients with BPPV were assessed 

to evaluate the impact of curative doses of 

vitamin D on BPPV symptoms. The cases 

were divided into two equal groups; both 

received standard treatments, one received 

0.25 micrograms of vitamin D. Gu et al. 

concluded that this treatment helped to 

decrease symptoms of BPPV and osteoporosis 

(24).  

In addition to increasing severity, the number 

of attacks, and symptoms, vitamin D 

deficiency can play a role as a risk factor for 

BPPV. Based on a case-control study 

consisting of 100 patients and 192 controls, 

low vitamin D levels were detected to be a risk 

factor for BPPV(13).  

Twenty nine patients with BPPV were 

included to assess the hypothesis that BPPV is 

an indicator of a decline in bone density. Of 

included cases, 13 patients were osteoporotic. 

The correlation between the decrease in bone 

density and idiopathic BPPV was significant 

and Vitamin D levels caused decreasing bone 

turnover (25). While the prior study found a 

strong association between a decrease in bone 

density and BPPV, a systematic review in 

2014 illustrated that although most studies 

support the relation of osteoporosis and BPPV, 

the evidence is not strong (26).  

Despite previous studies, no important 

association between these indices and BPPV 

was found by analyzing T-score and vitamin D 

levels in a case-control study (12).  

In this study, 148 patients were evaluated. All 

case and control patients were tested for 

vitamin D serum concentrations. Out of 93 

patients with vertigo, 39 (41.9%) patients had 

normal vitamin D levels, and 54(58.1%) 

patients with positional vertigo had below 

normal. 43 (78.2%) patients had normal 

vitamin D concentrations in the control group. 

There was a statistically significant difference 

between the two groups.  
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Limitations: This study was conducted as a 

single-center survey. A multi-center study with 

more patients is required to have more precise 

results. 

Conclusion 

The present study showed that BPPV was 

more prevalent in people with vitamin D 

deficiency and low levels of vitamin D may 

play a role as a risk factor for BPPV. For 

patients with recurrent attacks of BPPV, 

vitamin D supplementation would be a 

valuable option. 

 

Acknowledgments 

Not declared. 
 

Conflicts of Interest 

The authors declare no conflicts of interest. 
 

Financial Support 
The authors declare there is no funding 

support for this study. 
 

Ethics 

IR.SBMU.MSP.REC.1400.018 

 

Authors' ORCIDs 

Mahdi Khajavi 

https://orcid.org/0000-0001-5547-7429 

Farhad Mokhtarinejad 

https://orcid.org/0000-0001-6098-6455 

Mohammadsmaeil Kordjazi 

https://orcid.org/0000-0002-3625-6169 

  

References 
1. You P, Instrum R, Parnes L. Benign paroxysmal 

positional vertigo. Laryngoscope Investig 

Otolaryngol. 2019 Feb 1;4(1):116.  

2. Imai T, Takeda N, Ikezono T, Shigeno K, Asai M, 

Watanabe Y, et al. Classification, diagnostic criteria 

and management of benign paroxysmal positional 

vertigo. Auris Nasus Larynx. 2017 Feb 1;44(1):1–6.  

3. Dix MR, Hallpike CS. The Pathology, 

Symptomatology and Diagnosis of Certain Common 

Disorders of the Vestibular System. J R Soc Med. 

1952 Sep 1;45(6):341–54.  

4. Califano L, Salafia F, Mazzone S, Melillo MG, 

Califano M. Anterior canal BPPV and apogeotropic 

posteriorcanal BPPV: two rare forms of vertical 

canalolithiasis. Acta Otorhinolaryngol Ital. 

2014;34(3):189.  

5. Von Brevern M, Radtke A, Lezius F, Feldmann M, 

Ziese T, Lempert T, et al. Epidemiology of benign 

paroxysmal positional vertigo: A population based 

study. J Neurol Neurosurg Psychiatry. 2007 

Jul;78(7):710–5.  

6. Von Brevern M, Bertholon P, Brandt T, Fife T, 

Imai T, Nuti D, et al. Benign paroxysmal positional 

vertigo: Diagnostic criteria. J Vestib Res Equilib 

Orientat. 2015 Oct 15;25(3–4):105–17.  

7. Kim HJ, Park JH, Kim JS. Update on benign 

paroxysmal positional vertigo. J Neurol. 2021 May 

1;268(5):1995–2000.  

8. Chen J, Zhao W, Yue X, Zhang P. Risk factors for 

the occurrence of benign paroxysmal positional 

vertigo: A systematic review and meta-analysis. Front 

Neurol. 2020;11(June):1–12.  

9. Whitman GT, Baloh RW. Seasonality of benign 

paroxysmal positional vertigo. JAMA Otolaryngol 

Head Neck Surg. 2015 Feb 1;141(2):188–9.  

10. Bazoni JA, Mendes WS, Meneses-Barriviera CL, 

Melo JJ, De Souza Pinho Costa V, De Denilson CT, et 

al. Physical activity in the prevention of benign 

paroxysmal positional vertigo: Probable association. 

Int Arch Otorhinolaryngol. 2014;18(4):387–90.  

11. Nuti D, Masini M, Mandalà M. Benign 

paroxysmal positional vertigo and its variants. Handb 

Clin Neurol. 2016;137:241–56.  

12. Karataş A, Acar Yüceant G, Yüce T, Hacı C, 

Taylan Cebi I, Salviz M. Association of Benign 

Paroxysmal Positional Vertigo with Osteoporosis and 

Vitamin D Deficiency: A Case Controlled Study. J Int 

Adv Otol. 2017;13(2):259–65.  

13. Jeong SH, Kim JS, Shin JW, Kim S, Lee H, Lee 

AY, et al. Decreased serum vitamin D in idiopathic 

benign paroxysmal positional vertigo. J Neurol. 2013 

Mar;260(3):832–8. 

14. Jeong SH, Choi SH, Kim JY, Koo JW, Kim HJ, 

Kim JS. Osteopenia and osteoporosis in idiopathic 

benign positional vertigo. Neurology. 2009 Mar 

24;72(12):1069–76.  

15. Oghalai JS, Manolidis S, Barth JL, Stewart MG, 

Jenkins HA. Unrecognized benign paroxysmal 

positional vertigo in elderly patients. Otolaryngol 

Head Neck Surg. 2000 May 1;122(5):630–4.  

16. Murad MH, Elamin KB, Abu Elnour NO, Elamin 

MB, Alkatib AA, Fatourechi MM, et al. Clinical 

review: The effect of vitamin D on falls: a systematic 

review and meta-analysis. J Clin Endocrinol Metab. 

2011 Oct;96(10):2997–3006.  

https://doi.org/10.22037/orlfps.v8i1.39215
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0001-5547-7429
https://orcid.org/0000-0001-6098-6455
https://orcid.org/0000-0002-2396-8634
https://orcid.org/0000-0002-2396-8634


ORIGINAL ARTICLE 

Journal of Otorhinolaryngology and Facial Plastic Surgery 2022;8(1):1-6. 

https://doi.org/10.22037/orlfps.v8i1.39215 
 

------------------------------------------------------------------------------------------------------------------  

This work is distributed under the terms of the Creative Commons Attribution Non Commercial 4.0 License 

(CC BY-NC 4.0). 
6 

17. Bischoff-Ferrari HA, Dawson-Hughes B, Willett 

WC, Staehelin HB, Bazemore MG, Zee RY, et al. 

Effect of Vitamin D on falls: a meta-analysis. JAMA. 

2004 Apr 28;291(16):1999–2006. 

18. Minasyan A, Keisala T, Zou J, Zhang Y, Toppila 

E, Syvälä H, et al. Vestibular dysfunction in vitamin 

D receptor mutant mice. J Steroid Biochem Mol Biol. 

2009 Apr;114(3–5):161–6.  

19. Thalmann R, Ignatova E, Kachar B, Ornitz DM, 

Thalmann I. Development and maintenance of 

otoconia: biochemical considerations. Ann N Y Acad 

Sci. 2001;942:162–78.  

20. Ross MD. Calcium ion uptake and exchange in 

otoconia. Adv Otorhinolaryngol. 1979;25:26–33.  

21. Middleton K, Fish DE. Enhanced Reader1.pdf. 

Curr Rev Musculoskeletal Med. 2009. p. 94–104.  

22. Influence of supplemental vitamin D on intensity 

of benign paroxysmal positional vertigo: A 

longitudinal clinical study - PubMed.  

23. Talaat HS, Kabel AMH, Khaliel LH, Abuhadied 

G, El-Naga HAERA, Talaat AS. Reduction of 

recurrence rate of benign paroxysmal positional 

vertigo by treatment of severe vitamin D deficiency. 

Auris Nasus Larynx. 2016 Jun 1;43(3):237–41.  

24. Gu X, Dong F, Gu J. Analysis of effect of 1α-

hydroxyvitamin D3 on benign paroxysmal positional 

vertigo and risk factors. Exp Ther Med. 2018 Mar 

1;15(3):2321–6.  

25. Parham K, Leonard G, Feinn RS, Lafreniere D, 

Kenny AM. Prospective clinical investigation of the 

relationship between idiopathic benign paroxysmal 

positional vertigo and bone turnover: a pilot study. 

Laryngoscope. 2013 Nov;123(11):2834–9.  

26. Yu S, Liu F, Cheng Z, Wang Q. Association 

between osteoporosis and benign paroxysmal 

positional vertigo: a systematic review. BMC Neurol. 

2014 May 20;14(1).  

 

 

 

 

https://doi.org/10.22037/orlfps.v8i1.39215
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

