
INTRODUCTION

 As widely prescribed hypnotics, benzodiazepines and related drugs are commonly used among the elderly to treat anxiety and insomnia, despite the known risks. In South Korea, benzodiazepine was the

most frequently prescribed hypnotics and the number of prescription of benzodiazepine is on the rise. Owing to the high prescription rate not only in Korea but worldwide, the use of hypnotics including

benzodiazepines is an emerging issue due to the health outcomes. As the risk and safety of hypnotics increased, interest in the side effects of hypnotics which influence dementia, also increased.

 Dementia is a rapidly growing public health problem affecting around 50 million people globally, in ageing societies. The World Health Organization (WHO) cites that there are nearly 10 million new cases

every year and this will triple by 2050. Likewise, the number of dementia patients have increased rapidly in Korea. Nearly 6.9% of the elderly over 65 years have dementia, that is expected to affect around

2.71 million people by 2050. Dementia also has a huge economic impact; medical costs due to dementia have been increasing 20% every year and the social costs have been about 12 trillion won (1% of the

GDP) in Korea. People with dementia often live for many years after their symptoms begin, requiring long-term care and support; dementia could be a matter of concern not only for those who suffer from

it, but also for their caregivers and families. Therefore, support in dementia is important for both, the economic as well as caregiver issues.

 Drugs administration in the elderly requires caution; however, drugs prescription for the elderly is extensive and often inappropriate. It is important to detect dementia early, and prevent it from worsening

by implementing a drug that relieves symptoms. Therefore, it is necessary to investigate the association between the use of hypnotics divided into long- and short-acting, and the risk of Alzheimer’s disease,

to prevent the development of dementia. As pathophysiology of dementia differed by type, we focused on Alzheimer’s disease as the effect of the hypnotics on the brain was more likely in Alzheimer’s

disease than the others. Consequently, the current study examined the association between the use of hypnotics and dementia while focusing onAlzheimer’s disease among the South Korean population.

METHODS

 Data for this study were obtained from 2002 to 2013 Korean National Health Insurance Service National Sample Cohort (NHIS-NSC). As Alzheimer’s disease is an age dependent disease, we only included

individuals over 50 years old. The risk of Alzheimer’s disease (ICD-10: F00) is the dependent variable of this study. The primary independent variable was the use of hypnotics. We selected 25 commonly

used benzodiazepines. These benzodiazepines were divided into two groups based on the duration of their action, known as the half-life. Drugs that have a longer half-life(t½ ≥ 20 h) were considered long-

acting, while those with a shorter half-life (t½ ＜ 20 h) were considered to be short-acting. Participants were divided into three categories: long-acting hypnotics, short-acting hypnotics, or non-users.

 Chi-square test was conducted to investigate the general characteristics of the study population. Cox proportional hazards model with time-dependent covariates was used to examine factors associated with

the risk of Alzheimer’s disease37,38. The Kaplan-Meier survival curves were used to compare survival rates between groups. Differences were considered statistically significant with a p-value < 0.05. All

data analyses used SAS 9.4 software (SAS Institute Inc., Cary, NC, USA).

DISCUSSION
 For an ageing society, it has become more important to prevent or manage dementia by alleviating the symptoms. Benzodiazepines could lower the brain activity which could affect limited cognitive

functions. Moreover, there are studies that shows the association between hypnotics and cognitive decline. Some previous studies have shown that insomnia is associated with the early manifestation of

Alzheimer’s disease. Our study results support this by showing that the use of hypnotics is associated with Alzheimer’s disease. Moreover, long-acting benzodiazepines have been considered potentially

inappropriate medications especially for the elderly. As long-acting benzodiazepines could accumulate in the blood for the elderly more easily, the risk of dementia increased when they use long-acting

benzodiazepines. Therefore, more cautious use in older adults is needed.

 Those who have chronic diseases are more likely to have Alzheimer’s disease when they use hypnotics. It is known that hypertensive elderly patients were highly associated with poor cognitive functions.

Previous research shows that white matter medullary arterioles are vulnerable to hypertension, which could cause microvascular dysfunction and narrowing, which can lead to cerebral hypo perfusion and

poor cognitive functions. This study could provide evidence that chronic diseases such as hypertension or diabetes is associated with Alzheimer’s disease in long or short-acting hypnotics users than non-

users. This further demonstrates that the use of hypnotics is associated with an increased risk of Alzheimer’s disease in individuals suffering from chronic diseases.

 It should be noted that the current study has several limitations. First, we used the data from the prescription of the drugs, there could be limitations such as some buying hypnotics without prescription,

which we could not adjust. Second, as we used only benzodiazepines in the study, we could not find out the effect of other hypnotics. Therefore, further studies including non-benzodiazepines is needed.

Third, we could not find out the reason for using hypnotics. Lastly, due to our large sample study, the result should be interpreted carefully. For strength of the study, despite the limitations, this study has

used the national sampling cohort data to assess the association between the use of hypnotics and the risk of Alzheimer’s disease; this data represents almost the entire South Korean population of affected

individuals, thereby providing evidence for the implementation of policies to prevent inappropriate use of hypnotics. Moreover, this study includes data over a period of nearly 10 years, and considering that

dementia takes a long time to develop, it could demonstrate the association better.

CONCLUSION

 The current study has identified an association between the use of hypnotics and the risk of Alzheimer’s disease among the South Korean middle-aged and elderly people. Our findings suggest that people

using hypnotics especially the long-acting hypnotics, had a higher risk of Alzheimer’s disease. These results imply that paying attention to those who use hypnotics is important to prevent them from

suffering from Alzheimer’s disease, especially the elderly. This implies that caution should be exerted while prescribing long-acting hypnotics, especially for the elderly. Our study also suggests future

interventions to alleviate the risk of suffering from Alzheimer’s disease associated with the use of hypnotics.
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