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Introduction

Benign paroxysmal positional vertigo (BPPV) is a common 

healthcare problem in the elderly. BPPV is characterized by short 

vertigo episodes with movement of the head (1). BPPV has a 

high incidence rate, approximately 17-20% of peripheral vertigo 

(2). Most BPPV cases are idiopathic. However, some risk factors 

such as ear surgery, labyrinthitis, vestibular neuritis, and head 

trauma are common causes for BPPV. In addition, the symptoms 

and prevalence increase with age (3). The common diagnostic 

procedure includes visualization of nystagmus and medical 

history of the patient (4). The prevalence of BPPV is reported 

as 25% in older people over 70 years with complaints of more 

than one year (5). More than 90% of BPPV patients can be treated 

with maneuvers. Most patients with vertigo state that closing 

the eyes reduces the symptoms (6). Current treatments include 

manual repositioning procedures such as Gufoni, Semont, Epley 

or Barbecue procedures (2). 

Serum uric acid (SUA) is a purine metabolism product. Some 

studies have shown that SUA may be an important biomarker for 

specific motor features (7). Its association with diabetic peripheral 

neuropathy (8), cardiovascular diseases (9,10), ischemic stroke 

(11) and many other clinical syndromes was reported. Similar to 

SUA, mean platelet volume (MPV) and plateletcrit (PTC) have been 

reported as biomarkers for some health problems. 
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Aim: There are conflicting study results on correlation of serum uric acid (SUA) with benign paroxysmal positional vertigo (BPPV). In this 
study, it was aimed to evaluate predictive values of SUA, mean platelet volume (MPV) and plateletcrit (PTC) on BPPV.    

Materials and Methods: After the approval of the ethics committee, the files of all patients with BPPV who were admitted to the Emergency 
Department of Ufuk University between 01.01.2015 and 01.01.2016 were examined retrospectively. White blood cell, MPV, PTC and SUA 
levels of patients were evaluated. 

Results: There was no statistically significant difference between the groups in terms of gender distribution (p>0.05). The mean age of the 
control group (31.25±11.46 years) was lower than the vertigo group (44.71±19.38 years), but this difference was not statistically significant 
(p>0.05). The difference between two groups in terms of MPV, PTC and SUA parameters was statistically significant (p<0.05). The sensitivity 
was found to be 92.1% and the specificity was 47.8%. For a PTC value of 0.224%, the sensitivity was 23.7% and the specificity was 87%. For 
SUA, area under curve was 71.6% indicating that SUA had a predictive value for peripheral vertigo (p<0.01). The sensitivity of SUA was 55.3% 
and the specificity was 21.7% for a SUA value of 4.1. The sensitivity of SUA was 15.8 and the specificity was 87% for a SUA value of 6.55. 

Conclusion: Analysis results were in accordance with volume ure in which SUA is suspected in idiopathic BPPV. In addition, PTC was also 
correlated with BPPV. 
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In this study, it was aimed to evaluate predictive values of SUA, 
MPV and PTC in BPPV patients who applied to our emergency 
clinic.

Materials and Methods

Patient files of all patients who were admitted to the emergency 
department of Ufuk University with BPPV between 01.01.2015 
and 01.01.2016 were examined retrospectively. White blood cell 
(WBC), MPV, platelet distribution width (PDW) and SUA values of 
patients were evaluated. This study was conducted in accordance 
with World Medical Association Declaration of Helsinki “Ethical 
Principles for Medical Research Involving Human Subjects”, 
(amended in October 2013). No consent form was obtained from 
the patients due to retrospective nature of the study. This study 
was approved by the Ethics Committee of Ufuk University with a 
number of 26022016-2 and a date of 26.02.2016. 

Statistical Analysis

Nominal and binary parameters were described with 
frequency analysis. The values for research parameters were 
described as mean ± standard deviation. Chi-square analysis 
was used for nonparametric nominal parameter differences. 
Kolmogorov-Smirnov test was used to examine the normality 
of scale parameters. Since all parameters showed non-normal 
distribution, Mann-Whitney U test was used to define differences 
between control and vertigo groups. ROC Curve analysis was 
used to define sensitivity and specificity of the parameters. All 
analyzes were performed using SPSS 17.0 for Windows (Chicago, 
Illinois) at 95%-99% CI levels.

Results 

The results of gender and age distribution and difference analysis 
for patient groups are given in Table 1. 

Fifty-two point two percent of the subjects in the control group 
were female and 47.8% were male. There were 26 women 
(68.4%) and 12 men (31.6%) in the vertigo group. The difference 
between the groups in terms of gender distribution was not 
statistically significant (p>0.05). The mean age of the control 
group (31.25±11.46 years) was lower than the vertigo group 
(44.71±19.38 years), but this difference was not statistically 

significant (p>0.05). The results of some blood parameters in the 
control and vertigo groups and difference analysis are given in 
Table 2. 

WBC, MPV, PDW and SUA levels of the control group were higher 
than the vertigo group. PTC level of the vertigo group was higher 
than the control group. The difference between two groups 
in terms of MPV, PTC and SUA parameters were statistically 
significant (p<0.05). The results of the ROC analysis for examining 
the predictive values of the significant parameters on vertigo are 
given in the Figure 1. 

The area under the curve was found to be 0.969. The predictive 
power of PTC was found to be 69.6%. The results of ROC analysis 
were statistically significant (p>0.05). For a PTC value of 0.1565, 
the sensitivity was 92.1% and the specificity was 47.8%. For a PTC 
value of 0.224%, the sensitivity was 23.7% and the specificity was 

87%. For SUA, the area under the curve was 71.6% indicating that 

uric acid had a predictive value for peripheral vertigo (p<0.01). 

The sensitivity of SUA was 55.3% and the specificity was 21.7% 

for a SUA value of 4.1. The sensitivity of SUA was 15.8% and the 

specificity was 87% for a SUA value of 6.55. The results of univariate 

and multiple regression analysis are given in the Table 3. 

Univariate and multiple regression analysis results showed that 

only SUA (p<0.01) and MPV (p<0.05) had a predictive value for 
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Table 1. The gender and age distribution of groups
Control (n=24) Vertigo (n=38) p

Gender
0.204aFemale, n (%) 12 (52.2) 26 (68.4)

Male, n (%) 11 (47.8) 12 (31.6)
Age, Mean ± SD 31.25±11.46 44.71±19.38 0.074b

aChi-square test, bMann-Whitney U test, SD: Standard deviation

Table 2. The blood parameters and comparison of the control 
and vertigo groups
Parametersa Control (n=24) Vertigo (n=38) pb

WBC 7.61±1.41 7.55±2.65 0.240
MPV 8.20±2.13 7.23±1.40 0.036
PDW 17.84±3.60 17.30±3.26 0.829
PTC 0.19±0.10 0.21±0.07 0.011
Uric acid 5.39±1.19 4.45±1.43 0.005
aMean ± standard deviation, bMann-Whitney U test, WBC: White blood cell, MPV: 
Mean platelet volume, PDW: Platelet distribution width, PTC: Plateletcrit

Figure 1. The results of the ROC analysis to examine the predictive 
value of significant parameters on vertigo
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single parameter level, whereas MPV and SUA had predictive 

value at multiple parameter levels. These results showed that 

SUA had a predictive value for vertigo. 

Discussion

Vertigo is one of the most important and common health problems 

in emergency services. In addition, vertigo significantly reduces 

the quality of life in patients. Thus, there have been researches 

on the diagnosis and treatment of vertigo. In emergency services, 

its diagnosis is more important and researches on this area focus 

on diagnosis in order to prevent misuse of medical agents. The 

SRM-IV vestibular function diagnosis and treatment procedure 

helps in the diagnosis and treatment of BPPV (2). Moreover, 

oxidative stress has been reported to induce pathogenesis 

of BPPV (12). Thus, it can be argued that BPPV has a complex 

diagnostic procedure and risk factors. Some researchers reported 

that vertigo has a significant correlation with age, BMI and 

gender (13). In our study, gender and age distributions of patient 

groups were not statistically significant. This shows that the study 

cohort does not include age and gender effects on vertigo and 

this increases the reliability of the analysis results. 

In the literature, researches on the relationship between BPPV 

and SUA can be classified into two groups. In the first group, 

researches argue that SUA is correlated with BPPV. In the second 

group, researches argue that BPPV patients have lower SUA 

levels, but the correlation is insignificant. Celikbilek et al. (14) 

reported that SUA level was positively correlated with BPPV. 

Similarly, Chang et al. (15) reported a relationship between 

vertigo and SUA. Yuan et al. (16) reported that SUA was lower in 

BPPV patients, but the difference was not statistically significant. 

In another research conducted by Yuan et al. (1), SUA levels of 

BPPV patients were found to be lower with an insignificant risk 

factor for BPPV. Jeong and Kim (17) reported that SUA was not a 

risk factor for idiopathic BPPV. In our study, PTC levels were lower 

in the vertigo group. The other blood parameters (WBC, MPV and 

PDW) were higher in the control group. Thus, it is recommended 
to evaluate SUA with MPV at multiple variables level. 

Conclusion

In literature, there are studies arguing whether SUA is a risk 
factor for BPPV. In our study, analysis results are in accordance 
with the literature suggesting that SUA predicts idiopathic 
BPPV. In addition, PTC was also correlated with BPPV. On the 
other hand, both literature research groups with significant 
or insignificant correlation stated that SUA levels were lower 
in the BPPV patients. In this respect, it can be argued that the 
increasing number of researches and meta-analysis in this issue, 
and the increasing number of patient population may change 
the direction of the literature towards the significant correlation 
results. For emergency clinics, SUA for BPPV patients may help 
physician to predict or suspect for BPPV. 
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Table 3. Univariate and multiple regression analysis results
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