Abstract 

Objective
To analyze the factors of BPPV patients increased significantly in our hospital.
Methods
From February 5, 2020 to March 7, 2020, 29 patients were diagnosed as BPPV with detailed physical examination records. Age, sex, risk factors of cerebrovascular diseases, exercise, time spent asleep or in bed, and time spent outside during sunny periods were analyzed. A total of 26 BPPV patients were reviewed during the period of February 9, 2019 to April 30, 2019, and the above information was recorded through a telephone survey. Using Stata 15.1 statistical software, the measurement data in accordance with normal distribution are expressed by(x±S, and the comparison between groups is expressed by t test; the counting data is expressed by frequency or percentage, and the comparison between groups is performed by Fisher exact test.
Results

Analysis between male and female found a difference that females were still the main group of BPPV; there were significant differences in exercise time, time spent in bed and time spent in the sun between the two groups (P < 0.001). 
Conclusion

The BPPV of young and middle-aged people increased significantly during a period 30 days under the quarantine policy in Hangzhou. Age, risk factors of cerebrovascular diseases is not the main risk factor of BPPV. Lack of exercise and the prolonged time spent lying are the important risk factors. Changing unhealthy lifestyles may be the solution to decreasing the morbidity of BPPV.

Significance

Finding the possible mechanism for BPPV, put forward new hypothesis.
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Analysis of the factors that benign paroxysmal positional vertigo increased significantly under the quarantine policy
Introduction

Dizziness is a common symptom of benign paroxysmal positional vertigo (BPPV). The cost of evaluating dizziness is considerable. For example, in emergency rooms in the United States the costs equate to more than 4 billion dollars per year 1, However, some countries don’t record their costs. For example, there is no relevant cost statistics in China at present.
BPPV is the most common peripheral vertigo disease 
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, It amounts to 20% of all Vertigo Cases 3. The clinical manifestations of the disease are transient paroxysmal vertigo which is caused by movement of the head. This is accompanied by nystagmus but this is without the obvious cochlear symptoms such as tinnitus and deafness. The peak of incidence for this disease is for adults between the ages of 40-70 years old. This has a recurrence rate of about 15% every year 
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. However, some studies have found that the highest recurrence rate (29.67 %5) is in the age band of 51-60 years old people. There are a few research articles about the pathogenesis of BPPV. They form a consensus and the theory of otolith is widely accepted. 
After the COVID-19 virus was spread to Hangzhou it was found that the morbidity of BPPV was 4 times that of the same period in 2019. For those under 60 years old the morbidity was 79.31% (Table 1). The majority of the patients had no other diseases. The pathogenesis of BPPV makes a requirement for the need for further research. 

This article aims to analyze and explore the factors causing an obvious increase in BPPV for patients. The link between an unhealthy lifestyle and increased instances of patients with BPPV. Juxtaposed with the research that highlights healthy lifestyles and their positive effects on morbidity caused by BPPV. It is reported as follows.
1. Data and methods
1.1 Object of study
All cases were diagnosed as the first primary BPPV in the Department of Neurology in our hospital. There were 29 cases (7 males and 22 females) in the observation group (February 5, 2020 to March 7, 2020); 7 cases (February 9, 2019 to March 11, 2019) and 19 cases (March 12, 2019 to April 30, 2019) who were diagnosed as BPPV in our hospital in the control group (6 males and 20 females). 
1.2 Diagnostic criteria
This references the diagnosis standard of BPPV in the 2014 New England Journal 6. All the patients were examined by Dix-Hallpike and roll-tested. Patient’s history was required to pinpoint the location of nystagmus. It was required also to diagnose horizontal semicircular canal BPPV (hBPPV) and posterior semicircular canal BPPV (pBPPV). The secondary BPPV and other diseases which cause vertigo were excluded.

1.3 Statistical analysis
This observation found that the majority of young and middle-aged patients were staying at home for long periods of time during the developing spread of COVID-19. Their time spent in sunlight was reduced. General information was collected. This was basic diseases and medication history, decubitus position and sleeping time, time spent in sunlight, and exercise time. The cases in the control group were followed up by telephone. They were asked for the above information, and most of them denied unhealthy life style similar to the observation group. 

Using Stata 15.1 statistical software, the measurement data in accordance with normal distribution are expressed by(x±S, and the comparison between groups is expressed by t test; the counting data is expressed by frequency or percentage, and the comparison between groups is performed by Fisher exact test; when p<0.05, the differences between the two groups were deemed to be statistically significant. Table 2.
2 Results
2.1 General situation

In the control group, there were 26 cases, 6 males (23.08%) and 20 females (76.92%), the ratio of males to females was about 1:3.33, the average age was 52.46 ± 19.46 years. There were 29 cases in the observation group, 7 males (24.14%) and 22 females (75.86%). The ratio of males to females was about 1:3.14, and the average age was 46.62 ± 16.56 years. There was no significant difference in gender and age between the two groups, P values were 0.59 and 0.235 respectively. However, if the age of the two groups were divided into > 60 and < 60 years old for comparison, it would be found that the proportion of < 60 years old in the control group was 61.54%, and the proportion of < 60 years old in the observation group was 79.31%, although there was no significant difference between the two groups (P = 0.075). Among the 20 females in the control group, 10, 3 and 7 cases were under 40, 40-60 and over 60 years old respectively. Among the 22 females in the control group, 9 cases were under 40 years old, 8 cases between 40 and 60 years old and 5 cases were older than 60 years old. Table 2.
2.2 Risk factors and other diseases

There was no significant difference in the proportion of hypertension, hyperlipidemia, diabetes, migraine, cerebral infarction, osteoporosis, VD and calcium supplement and other risk factors between the two groups (P > 0.05), and the number of basic diseases was few. Table 2.
2.3 Life style
The difference was statistically significant (P < 0.001). Only one case met the decreased physical activities and lasted for more than 7 days in the control group, while 23 (79.31%) in the observation group after the strict implementation of the policy of entering and leaving the house. 25 (86.21%) of the patients in the observation group were in accordance with the standard that decubitus position and sleeping time were more than 11 hours per day and lasted for more than 7 days, while 0 in the control group, and the difference was statistically significant (P< 0.001).
2.4 BPPV type change
There were 8 cases (30.77%) of hBPPV in the control group and 14 cases (48.28%) in the observation group, the ratio was significantly increased, although the difference was not statistically significant.
3 Discussion
As we all know, age and gender are the risk factors of BPPV. Sex hormones, osteoporosis, hypertension, hyperlipidemia, diabetes and hyperuricemia are all considered as independent risk factors of BPPV 
 ADDIN EN.CITE 
7-10
. According to research study, the morbidity of BPPV in male and female is 1:1.5-2, which is usually high after 40 years old and increases with age 3. We found the morbidity of female was 1:3 which significantly higher than male. In the observation group, 79.31% were younger than 60 years old, which was significantly higher than the previous study. In theory, with the increase of age, the function of human organs gradually decline. As a part of inner ear structure, the metabolism, absorption and regeneration of otoliths are affected, and can easily fall off and leading to the occurrence of BPPV. Previous studies have found that the high morbidity of BPPV in female may be related to widespread osteoporosis6. It may also be related to the abnormal hormone metabolism in postmenopausal females. However, our research showed that young and middle-aged female in the two groups became the largest population. This was because of their unhealthy lifestyle in Hangzhou whereas elderly people increased their healthy lifestyle during COVID-19 significantly. In addition, some studies have found that age does not increase the recurrence rate of BPPV 11.
We found no correlation with the common BPPV related risk factors in the control group or the observation group, considering that the majority of cases is younger patients with less basic diseases.

In the life style of BPPV cases in the observation group, the vast majority of patients in Hangzhou implemented the closed management policy several days ago, and consciously reduced the number of time spent away from the apartment. After implementing the policy on February 4, 2020, the vast majority of patients in the observation group had an unhealthy lifestyle such as prolonged bed time, lack of exercise, and all patients did not leave home (almost no sun time). However, only one patient in the control group thought that they were in line with the above-mentioned unhealthy lifestyle. There were also significant differences between the two groups. It can be seen that prolonged bed time, lack of exercise, lack of sunlight may be the important pathogenic factors of BPPV. Van WE had confirmed that 11% of the dizziness symptoms in Parkinson's patients are likely to have BPPV, which is also considered to be related to exercise reduction 12. It has been suggested that prolonged bed rest may promote calcium carbonate deposition and otolith relaxation in the elliptical capsule 8. The author believes that this viewpoint can better explain the mechanism of the significant increase of BPPV patients in our study. Studies have found that lack of exercise is one of the most important risk factors for BPPV. Morbidity of female who do not exercise is 2.62-tupling that of regular exercise 13. Regular physical exercise may be a lifestyle choice that reduces the risk of BPPV in female. 
Some studies found that the decrease in the plasma vitamin D level is directly related to the occurrence and recurrence of BPPV 
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. However, contrary to these finds are other studies which have found that seasonal vitamin D deficiency in winter is not enough to cause BPPV 16. The period of closed management policy allowed one person per household family to leave the apartment to undertake supplies shopping twice a week for a period of one hour. This is for gathering supplies and as such very little skin is exposed to the sunshine, and this may be result in vitamin D deficiency. However, it is regrettable that the plasma vitamin D of these patients had not been determined. 
The ratio of hBPPV in observation group increased significantly. This was measured and recorded. It was close to 50% which was higher level than that recorded in published studies. Although there was no significant difference between the two groups. The author believes that it is possible that the prolonged bed time and poor exercise lead to an obvious increase of hBPPV. Unfortunately, many of the patients could not remember the position of sleep.

4 Conclusion

The authors suggest that BPPV may not be caused by the falling off of otoliths in the utricle into the semicircular canal. It may be the change of the composition of the endolymph or the deposition of the inherent composition. We proposed the "sediment" theory of BPPV. This kind of deposition is easy to deposit in the posterior or horizontal semicircular canals due to the gravity effect when lying for a long time, but not in the anterior semicircular canals. The deposition of sediments in healthy people may be continuous, but due to regular exercise and normal bed time, they are absorbed and dissipated. For those who lack exercise and decubitus position too long, sediments deposition is affected by gravity, and when they move position such as getting up from a resting position or turning over this causes sediment displacement which then results in BPPV. This study found that BPPV had no obvious relationship with age, cerebrovascular risk factors, and ear diseases and so on. In terms of gender, female are still the main population of BPPV. Prolonged bed time, lack of exercise, and deficient sunlight are important factors for the morbidity increased of BPPV in this study. Changing unhealthy lifestyles may be the solution to decreasing the morbidity of BPPV. The authors speculate that BPPV will probably be a disease that is linked to lack of physical activities.

However, it is Unfortunate that the study had a small sample size and failed to assess the anxiety and depression of the patients.
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