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Falls, considered a serious health-related concern for the elderly people, are associated with multiple diverse and dynamic needs for the elderly people themselves, their caregivers, their family members, and healthcare professionals. The modern-day Internet of Everything lifestyle is characterized by people using the internet for a multitude of reasons which also includes seeking and sharing information related to such needs. Such activity on the internet results in the generation of tremendous amounts of web behaviorbased Big Data which can be studied and analyzed to investigate the trends in the underlining needs and the associated web search interests. The COVID-19 pandemic that the world is facing right now has impacted the elderly population to a significant extent. In fact, the elderly population is considered a demographic group that is most likely to get infected by this virus and develop serious symptoms, which could lead to hospitalizations and death. There hasn't been any study conducted in the field of aging research thus far that investigates how the COVID-19 pandemic may or may not have impacted the needs related to fall detection in the elderly. This work aims to address this research challenge. A dedicated methodology based on Google Trends is proposed in this paper that studies the web behavior-based Big Data related to fall detection from different countries both before and after the pandemic. The preliminary results presented from the analysis of the web behavior-based Big Data from 14 countries -USA, India, Germany, United Kingdom, Spain, Australia, Indonesia, Malaysia, Thailand, South Africa, Canada, Philippines, Sweden, and Ireland, which are amongst the countries worst hit by COVID-19, shows evidence that the pandemic had an impact towards increasing the web search interests related to fall detection in multiple countries.

INTRODUCTION

The COVID-19 pandemic, caused by the novel coronavirus -SARS-CoV-2, which the world is facing right now, is reported to have originated from a seafood market in the Hubei Province of China [START_REF] Ciotti | COVID-19 outbreak: An overview[END_REF]. After the initial cases in China, the pandemic soon spread to other countries of the world [START_REF] Ek | Pandemic!: COVID-19 shakes the world[END_REF]. At the time of writing this paper, on a global scale, there have been a total of 525,908,358 cases and 6,297,130 deaths on account of this pandemic [START_REF]COVID live -Coronavirus statistics -worldometer[END_REF]. Some of the countries that have been worst affected include -United States (84,799,040 cases and 1,028,337 deaths), India (43,131,822 cases and 524,323 deaths), Brazil [START_REF] Fowler | Survey research methods[END_REF]752,226 cases and 665,491 deaths), France [START_REF] Jun | Ten years of research change using Google Trends: From the perspective of big data utilizations and applications[END_REF]291,146 cases and 147,715 deaths), Germany [START_REF] Young | Using search engine data as a tool to predict syphilis[END_REF]013,283 cases and 138,488 deaths), and the United Kingdom [START_REF] Davies | Meet the 7 most popular search engines in the world[END_REF]232,377 cases and 177,890) [START_REF]COVID live -Coronavirus statistics -worldometer[END_REF]. The person-to-person form of transmission is the most common form of transmission of this virus [START_REF] Salian | COVID-19 transmission, current treatment, and future therapeutic strategies[END_REF]. According to recent studies [START_REF] Jordan | Covid-19: risk factors for severe disease and death[END_REF][START_REF] Zhou | Clinical course and risk factors for mortality of adult inpatients with COVID-19 in Wuhan, China: a retrospective cohort study[END_REF], amongst all the demographic groups, elderly people are more likely to get sick from COVID-19 and develop multiple symptoms, which could lead to hospitalizations and even death. The risk factor for elderly people increases if they have any preexisting conditions such as heart disease, lung disease, cancer, diabetes, or other conditions that cause a weakened immune system [START_REF]Coronavirus and COVID-19: Caregiving for the elderly[END_REF]. According to the findings presented in [START_REF] Onder | Case-fatality rate and characteristics of patients dying in relation to COVID-19 in Italy[END_REF], there was a high death rate observed in elderly patients suffering from COVID-19 in Italy and China. As per [START_REF]COVID-19 deaths reported in the U.S. as of[END_REF], most cases of deaths due to COVID-19 in the United States were observed in the age group of 85 years and older (255,780 deaths). This was followed by the deaths observed in the age groups of 75 to 84 years (257,553 deaths), 65 to 74 years (229,682 deaths), and 50 to 64 years (187,272 deaths). There have been various policies and guidelines implemented by governments across the world to reduce the spread of COVID-19 in the elderly and to provide the necessary care to those who get infected by this virus [START_REF] Petretto | Ageing and COVID-19: What is the Role for Elderly People?[END_REF].

The global population of elderly people, currently at 962 million [START_REF]United Nations: Department of Economic and Social Affairs: Population Division, World population ageing 2019[END_REF], is also prone to falling [START_REF] Hacıdursunoğlu Erbaş | Elderly patients and falls: a systematic review and meta-analysis[END_REF]. Falls, the second most common cause of accidental deaths [START_REF] Tinetti | Clinical practice. Preventing falls in elderly persons[END_REF], can have a wide range of healthrelated concerns for the elderly. These can include localized injuries, bruises, blood clots, muscle weakness, hairline fractures, major fractures requiring surgery or leading to permanent disability, and lack of confidence or fear of moving around [START_REF] El-Bendary | Fall detection and prevention for the elderly: A review of trends and challenges[END_REF]. Falls are a major concern for the elderly population across the globe. In the United States alone, the percentage of deaths in the elderly due to falls has increased by 30% since 2009. To add to the above, in the United States, every 11 seconds, an elderly person has to be rushed to the emergency room on account of a fall, and every 11 minutes, an elderly person dies on account of a fall [START_REF] Cdc | Keep on your feet-preventing older adult falls[END_REF][START_REF]The national council on aging[END_REF][START_REF]Facts about falls[END_REF].

Falls present a wide range of needs to the elderly, their caregivers, their family members, and healthcare professionals. In today's world, the advancements in the Internet of Everything lifestyle [START_REF] Denardis | The internet in everything: Freedom and security in a world with no off switch[END_REF] allow people to connect to the internet to share, communicate, and seek solutions to such needs. An example of such behavior on the internet may include a caregiver visiting shopping.google.com to search for a fall detection bracelet (or a similar wearable solution) for the elderly person they are providing care to. Another example could include a family member of an elderly person using the internet to find virtual therapy services for addressing feelings of loneliness or social isolation on account of the elderly person facing mobility issues after having suffered a fall.

Recent research [START_REF] Kamiński | Google, I am in pain'-global Internet searches associated with pain: A retrospective analysis of Google Trends data[END_REF] has demonstrated the applicability of the internet with a specific focus on Google Search towards providing information related to addressing such healthcare-related needs. In fact, in the United States alone, 80% of internet users use the internet to search for information related to a health-related topic or a health-related need [START_REF] Weaver | More people search for health online[END_REF]21]. Such behavior on the internet, as a result of diverse categories of needs (short-term, long-term, and instantaneous), leads to the generation of tremendous amounts of web behavior-based Big Data. Out of all the various forms of search engines used by people on the internet, Google is the most common and widely used search engine across the world [START_REF] Davies | Meet the 7 most popular search engines in the world[END_REF]. Google Trends [START_REF]Google Trends Website[END_REF], a website by Google, allows studying, analyzing, and interpreting this Big Data of online web behavior arising from different geographic regions of the world. Google Trends has been widely used to study internet behavior during several outbreaks of diseases, viruses, and pandemics in the past, such as Influenza [START_REF] Ginsberg | Detecting influenza epidemics using search engine query data[END_REF], Lyme Disease [START_REF] Kapitány-Fövény | Can Google Trends data improve forecasting of Lyme disease incidence?[END_REF], Syphilis [START_REF] Young | Using search engine data as a tool to predict syphilis[END_REF], HIV [START_REF] Young | Using search engine big data for predicting new HIV diagnoses[END_REF], and Zika virus [START_REF] Morsy | Prediction of Zika-confirmed cases in Brazil and Colombia using Google Trends[END_REF]. However, none of these prior works focused on investigating if the needs or interests expressed in the associated web behaviorbased Big Data were affected by any global or local factors or the ongoing COVID-19 pandemic. Furthermore, none of these works focused on studying search interests or needs related to elderly falls. To address these limitations in prior works in this field and to leverage the immense potential of this constantly generating web behavior-based Big Data, this research work aims to analyze the trends in fall detection-based interests and needs in different parts of the world by studying the associated internet activity on Google both before and after the pandemic. Specifically, the work focuses on studying the relevant web behavior that originated from the countries -USA, India, Germany, United Kingdom, Spain, Australia, Indonesia, Malaysia, Thailand, South Africa, Canada, Philippines, Sweden, and Ireland, both before and after the outbreak of COVID-19, to investigate if COVID-19 had an impact on the trends of web behavior related to fall detection originating from these respective countries. These countries were specifically chosen as they were amongst the worst-hit countries during the initial duration of the pandemic, and at the time of writing of this paper, these countries are in the list of the top 50 countries of the world that have been worst affected (in terms of the total number of cases) as a result of this pandemic [START_REF]COVID live -Coronavirus statistics -worldometer[END_REF]. This paper is organized as follows. Section 2 presents the methodology that was used to perform this research work. The results are presented and discussed in Section 3. Section 4 summarizes the scientific contributions of this paper and states the scope for future work. It is followed by the statement of author contributions and the references section.

METHODOLOGY

This section presents the detailed methodology that was followed for this research work. The work was performed using Google Trends [START_REF]Google Trends Website[END_REF], which is a website developed by Google with a multitude of features to study web behavior-based Big Data at a global, national, and region-specific level. Google Trends was first introduced by Google on May 11, 2006 [29]. While the traditional approach for analyzing the needs of different user groups has mostly centered around the use of surveys [START_REF] Fowler | Survey research methods[END_REF], Google Trends provides several advantages over such traditional approaches of studying the associated user data (in this context, the data being limited to only web behavior data). These advantages include -(1) no costs associated with studying the necessary data, whereas surveys are sometimes associated with expenses related to the survey development and recruitment of participants; [START_REF] Ek | Pandemic!: COVID-19 shakes the world[END_REF] the ability to study and analyze data from all regions of the world just by visiting the website of Google Trends whereas in traditional surveys it might be a challenge to have representation of individuals from all geographic regions of the world; (3) the results are available on the website of Google Trends immediately whereas in traditional surveys participants might not always complete the survey immediately. In view of these reasons and in view of the recent emerging applications centered around the use of Google Trends (as mentioned in Section 1), we performed this study using Google Trends. Figure 1 shows the landing page of the Google Trends website. Google Trends allows studying the web behavior associated with various kinds of search activities performed on the Google Search engine. These include web search, image search, news search, Google Shopping, and YouTube search. A scale in the range of 0 to 100 is used by Google Trends to quantify search interests related to a topic based on the web behavior on Google related to that topic. Here, a search interest value of 100 represents the highest search interest, and a search interest value of 0 represents the least search interest.

To study if COVID-19 had an impact on fall detection-related searches on Google, we created two timelines -"Before COVID-19" and "After COVID-19". The timeline of "After COVID-19" was characterized by 800 days which was the duration between the declaration of COVID-19 as a pandemic by WHO (March 11, 2020 [START_REF] Cucinotta | WHO declares COVID-19 a pandemic[END_REF]) and the most recent date (March 19, 2022) at the time of writing of this paper. For uniform data analysis and inference of insights, we selected the same number of data points for the "Before COVID-19" timeline. Or in other words, the "Before COVID-19" timeline was also characterized by 800 days. These comprised the dates between December 31, 2017, and March 10, 2020. After developing both these in the .csv file as well as based on the results shown on the Google Trends website. Figure 2 shows the plot of search interests related to fall detection on a global scale in the "After COVID-19" timeline. The variation of these Google searches in terms of the degree of relevant search volumes originating from different parts of the world in the "After COVID-19" time period is shown in Figure 3. In addition to these two results (Figure 2 and Figure 3), the Google Trends website also generated a .csv file where the search interest related to fall detection for each month was represented on a scale of 0 to 100. So, for performing this study on the global search data, we obtained two .csv files, one file for the "Before COVID-19" timeline and the other file for the "After COVID-19" timeline. To facilitate comparison on a common ground of the associated search interests between these two timelines, we obtained the mean of all the search interest values represented in each of these .csv files. Or in other words, we had two search interest values, one for the search interest related to fall detection for the "Before COVID-19" time period and the other for the search interest related to fall detection for the "After COVID-19" timeline. These values were found to be 5.562 and 19.078, respectively. As can be seen from these results, the search interest value related to fall detection on a global scale has increased significantly since the COVID-19 pandemic.

Next, this study was repeated on a country-specific level for some of the countries which were worst hit by the COVID-19 pandemic. These countries included -USA, India, Germany, United Kingdom, Spain, Australia, Indonesia, Malaysia, Thailand, South Africa, Canada, Philippines, Sweden, and Ireland. At the time of writing of this paper, these countries are amongst the top 50 worsthit countries by this pandemicin terms of the number of COVID-19 cases despite advances in various forms of preventive measures such as vaccines and other forms of treatments [START_REF] Stasi | Treatment for COVID-19: An overview[END_REF]. For performing this country-specific study for all these countries, in step 2 (from the steps described earlier in this section), the name of the specific country was selected each time. Other than this, none of the other steps required any changes. A total of 28 .csv files were generated using Google Trends upon completion of this study. Here, 14 .csv files corresponded to the fall detection-based search behavior for each of these 14 countries in the "Before COVID-19" period, and the remaining 14 files corresponded to the fall detection-related search behavior for the same set of countries in the "After COVID-19" period. The results are presented in Table 1, which also lists the total number of cases and deaths in each of these countries on account of COVID-19.

RESULTS AND DISCUSSIONS

This section discusses the results and findings of this study. As already mentioned in Section 2, the results for the global level analysis of fall detection-related interests on Google showed that the search interest increased from 5.562 to 19.078 since the beginning of the COVID-19 pandemic. The results of the countryspecific study are shown in Table 1, where the countries whose web behavior data was analyzed included -the USA, India, Germany, United Kingdom, Spain, Australia, Indonesia, Malaysia, Thailand, South Africa, Canada, Philippines, Sweden, and Ireland. In Table As can be seen from Table 1, other than Spain, Indonesia, and Malaysia, all the other countries reported an increase in (mean values of) search interests related to fall detection in the "After COVID-19" period. For instance, the search interest in the USA increased from 4.756 to 16.421.

If we consider SearchInterest_FD(x) as a function where 'x' is the name of the country and applying this function to the name of that country fetches the mean value of search interests related to fall detection, then from Table 1, the following two observations can be drawn. First, For the "Before 

CONCLUSION

Falls are a serious health-related concern for the constantly increasing elderly population of the world. Falls in the elderly are associated with multiple needs for the elderly people themselves, their caregivers, their family members, and healthcare professionals. Today's Internet of Everything lifestyle, characterized by people seeking and sharing information related to such needs in a completely virtual manner by using the internet, presents the potential for mining of relevant web behavior-based Big Data for study, analysis, and quantification of such needs and interests on a global as well as on a country-specific level. During the ongoing COVID-19 pandemic, the elderly population has been reported to constitute a demographic group that is most likely to get infected by COVID-19 and develop serious symptoms which could lead to hospitalizations and even death. There hasn't been any study conducted in the field of aging research thus far that aims to study any changes in elderly needs related to falls and the associated patterns in web behavior-based search interests, which could have been a result of the COVID-19 pandemic. The work presented in this paper aims to address this research challenge. A dedicated methodology using Google Trends was used to study, analyze, and interpret the web behavior-based Big Data related to fall detection from 14 countries -USA, India, Germany, United Kingdom, Spain, Australia, Indonesia, Malaysia, Thailand, South Africa, Canada, Philippines, Sweden, and Ireland, which are amongst the countries worst hit by the COVID-19 pandemic in terms of the number of the total number of cases. The data from all these countries both before and after the pandemic were studied and analyzed. The findings show that 11 countries recorded very high increases in search interests related to fall detection since the beginning of this pandemic. These preliminary results serve as an indication that the COVID-19 had an impact on increasing the web search interests related to fall detection in multiple countries of the world. Future work would involve performing this study on all the countries of the world and investigating the specific factors related to the COVID-19 pandemic that are responsible for causing the increased interest in fall detection.
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 1 Figure 1: Landing Page of the Google Trends website

Figure 2 :Figure 3 :

 23 Figure 2: Plot generated by Google Trends showing the global interests in fall detection from 03/11/2020 to 05/19/2022

  1, the columns -Fall Detection Search Interests Before COVID-19 (31/12/17-03/10/20) and Fall Detection Search Interests After COVID-19 (03/11/20-05/19/22) constitute the mean values of search interests, computed as per the methodology described in Section 2.

Table 1 : Results from this study in a country-specific manner for the 14 countries, represented along with the number of COVID-19 cases and deaths for each of these countries

 1 Ireland). Table1also shows that in the "Before COVID-19" time period, the countries with the highest and lowest search interests were Malaysia and the Philippines, respectively. Similarly, in the "After COVID-19" time period, the countries with the highest and lowest search interests were India and Ireland, respectively. In terms of the degree of increase in search interests, from Table1, it can be deduced that Australia showed the highest rate of increase, an increase of 605.185%. The country that demonstrated the second-highest increase was the Philippines, which had an increase in search interest by 458.290%. The other countries that showed an increase in search interests related to fall detection -Canada, USA, India, Germany, South Africa, Sweden, Ireland, UK, and Thailand, had increases in terms of 332.592%, 245.269%, 146.923%, 110.957%, 97.306%, 63.244%, 54.754%, 38.348%, and 0.188%, respectively. These preliminary results from 14 countries serve as an indication that COVID-19 had an impact on increasing the search interests related to fall detection on a global scale as well as in multiple countries of the world.

	Country	COVID-19 cases	COVID-19 deaths	Fall Detection Search Interests -	Fall Detection Search Interests -
				Before COVID-19	After COVID-19
				(31/12/17-03/10/20)	(03/11/20-05/19/22)
	USA	84799040	1028337	4.756	16.421
	India	43131135	524303	13.556	33.473
	Germany	26013283	138488	5.713	12.052
	UK	22232377	177890	7.304	10.105
	Spain	12179234	105642	10.434	8.657
	Australia	6813633	7977	4.243	29.921
	Indonesia	6051850	156510	11.495	9.728
	Malaysia	4485419	35633	14.895	7.684
	Thailand	4394915	29640	9	9.017
	South Africa	3915258	100898	4.121	8.131
	Canada	3842433	40627	6.434	27.833
	Philippines	3688295	60452	2.539	14.175
	Sweden	2506607	18908	7.539	12.307
	Ireland	1551835	7244	4.217	6.526
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