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Abstract 

Falls in the geriatric population are continuing to increase around the world. Along with this, 

COVID-19 caused significant distress and changes in many older adult populations living in care 

facilities. Our study used archival data to determine if an association existed between fall rates at 

a specific care facility before COVID-19, during COVID-19, and during an outbreak of COVID-

19 at the facility. An analysis of variance and Bonferroni’s post-hoc analysis was conducted, 

which found falls tended to be lower during outbreaks at the facility compared to pre-COVID-19 

times. Reasons for this finding may be due to restrictions on activities and social gatherings 

placed by the state and the care facility, which likely led to less opportunities to fall. The 

increase in risk factors stemming from these restrictions (e.g., loneliness, sedentary lifestyle) 

may lead to falls increasing as these restrictions lift. Implementation of strategies to prepare for 

this potential to lower risk factors will be important to consider for this facility. 

 Keywords: falls, fall rates, older adults, COVID-19, SARS-COV-2, assisted living, care 

facility, residential care facility 
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COVID-19 and Fall Rates in Older Adults: Longitudinal Study on the Impact of COVID-

19 on Geriatric Fall Rates in a Care Facility  

Chapter 1 

The number of people who are entering into older adulthood is increasing in western 

nations (Abma et al., 2012). In the United States, it is becoming commonplace for many older 

adults to transition into a care facility as their needs rise (Fields et al., 2012). However, these 

care facilities, whether being nursing homes, assisted living facilities, or residential care 

facilities, have all been significantly impacted by the global pandemic, SARS-COV-2 (COVID-

19; Zimmerman et al., 2022), requiring residents to socially distance, spend less time with the 

community, and consequently feel isolated (Cohen-Mansfield & Meschiany, 2022), which may 

lead to an increase in risk factors associated with falls (Ambrose, 2013). This study was designed 

to ask the question: “Are there more falls in an older-adult care facility during COVID 19 ‘lock 

down’ periods?” 

Falls in Older Adults 

  Older adults (typically people 65 years and older) are more likely to die from a fall than 

any other injury-related death, accounting for 64 deaths out of every 100,000 older adults 

(Centers for Disease control and Prevention, 2020). “A fall is defined as an event which results 

in a person coming to rest inadvertently on the ground or floor or other lower level” (World 

Health Organization, 2021, par 1). Bergen et al. (2016) estimated a total of 29 million falls 

occurred by older adults in 2014. Of those who fell, 7 million required medical attention or had 

to restrict their activities, 2.8 million were taken in the emergency department for treatment, and 

800,000 were hospitalized, and 27,000 died (Bergen et al., 2016). Older adult falls are predicted 
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to increase to 73 million falls per year with at least 12 million resulting in injuries by 2030. 

(Centers for Disease control and Prevention, 2020). 

Risk Factors 

 There are numerous risk factors associated with falls in older adults. Individual risk 

factors are specific traits that can relate to higher falls. These include age (Ambrose, 2013), 

gender (Jehu et al., 2021), decline in body strength (Ambrose, 2013; Carrasco et al., 2019; 

Kosma & Cardinal, 2016), and difficulties with gait and balance (Carrasco et al., 2019; 

Fernandez et al., 2019). Deficits in cognition (Biaxinho et al., 2019; Ambrose, 2013), hearing 

(Criter & Honaker, 2016), and vision (Ehrlich et al., 2018) are also highly associated with falls. 

Several medications can increase risk for falls, including psychotropic (e.g., antidepressants, 

antipsychotics, and benzodiazepines) and cardiovascular (e.g., digoxin, diuretics, and anti-

arrhythmic) medications (Ambrose, 2013). Chronic diseases, and medications associated with 

them, can also increase an older adult’s fall risk (Carrasco et al., 2019). Neurodegenerative 

diseases, such as dementia or conditions that impact stability or gait increases older adult’s 

overall risk of falling (Ambrose, 2013; Carrasco et al., 2019).  

 External risk factors for falling including any environmental elements in their dwellings 

and in the community around them (Ambrose, 2013). risk factors inside one’s dwelling include 

rugs (Ambrose, 2013; Keglovits et al., 2020), debris on the floor, and walking on hardwood or 

slippery floors without proper footwear (Ambrose, 2013; National Institute on Aging, 2022a). 

Falls in the home typically occur where people are most active, including the bedroom, kitchen 

bathroom, basement, and driveway, and they are most common when transitioning from carpeted 

or hardwood floors to rugs (Keglovits et al., 2020). Even with the prevalence of indoor falls, 

older adults are more likely to fall outdoors (Li et al, 2006) Community risk factors include high 



COVID-19 AND FALL RATES IN OLDER ADULTS 3 

rates of crime (Lee et al., 2017; Keglovits et al., 2020; Ogliari et al., 2022), snowy or icy surfaces 

(Keglovits et al., 2020), and poor maintenance of streets (Lee et al., 2017).  

 There are also several mental health and fear-related considerations that can be risk 

factors for falling. Depression (Ambrose, 2013) and low self-efficacy (Kosma & Cardinal, 2016) 

are two examples of these. Depression’s association with fall risk may be due to a decline in 

focus or a decline in medication adherence (Park et al., 2020) as people who have less 

medication adherence have higher risk of falling (Berry et al., 2010). While depression and 

anxiety tend to be comorbid, anxiety does not predict falls in older adults (Creighton et al., 

2018). Older adults who are afraid of falling are more likely to restrict physical activities and 

experience depression, which are significant risk factors for falling (Painter et al., 2012) 

Fall Prevention 

 Several things can help mitigate risk factors within older adults. Kosma & Cardinal 

(2016) found some of the best predictors of fall reduction was fostering more physical activity, 

followed by the person’s current stage of change, and their self-efficacy. Other preventative 

measures include adjusting one’s home environment and behavior around typical activities. For 

one’s dwelling, removing trip hazards (e.g., unsecured rugs, objects on the floor, loose cables in 

walkways), equipping handlebars in areas where one has to sit to stand or changes elevation 

(e.g., bathroom, bedroom, any stairs), and making lights easily accessible (e.g., night lights, 

flashlight on nightstand, etc.) can help reduce fall risk (National Institute on Aging, 2022b). 

Some other behavior changes that can help reduce falls include using assistive walking tools 

when having unsteady gait (e.g., walkers, canes), avoiding slippery or uneven ground, engaging 

in positive sleep habits, wearing nonskid shoes, and slowing down when transitioning one’s body 

(e.g., sit to standing, walking up or down stairs, etc.; National Institute on Aging, 2022a).  
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While behavior changes can help reduce the risk of falls, motivating older adults to 

engage in such strategies is more complex. For instance, education alone is not associated with 

behavior change to lower fall risks in older adults. However, when combining education with a 

familiar or interactive activity, older adults are more likely to both retain and engage in fall 

preventative behavior (Ong et al., 2021). Multiple other studies conducted showed the Lifestyle-

integrated Functional Exercise Program, led to better balance (Hu et al., 2021; Szanton et al., 

2020), few older adults living in the community participate in these programs due to factors such 

as lack of access (Stevens et al., 2009) and low motivation (Kosma & Cardinal, 2016). However, 

advertising and setting these classes in churches can significantly increase participation (Currie 

et al., 2018). 

COVID-19 Pandemic 

 COVID-19 has had a global impact on the geriatric population, especially those living in 

assisted living facilities or nursing homes. The geriatric population as a whole account for 

roughly 75 % of those who died from COVID-19 between 2020 and 2022 in the United States 

(Centers for Disease Control and Prevention, 2023). In Canada, older adults living in assisted 

living accounted for roughly 43% of deaths related to COVID-19 in the beginning of the 

pandemic (Hsu, 2020). Due to the fear of exposing a vulnerable population to COVID-19, care 

facilities for the geriatric population in the United States implemented a wide range of policies to 

try to mitigate exposure. These included delivering meals to residents to their rooms instead of 

offering the dining space, requiring residents to wear face coverings, closing common areas, 

organizing socially distanced gatherings (i.e., virtual gatherings, outside gatherings, etc.), and 

many more. Not all facilities implemented these practices, especially those that primarily served 

dementia patients (Zimmerman et al., 2022). Facilities who serve a more primarily dementia-
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based population also seemed to be at greater risk for infection and outbreaks, likely due to a 

combination of facility policy and residents’ ability to adhere to the policy (Bayer et al., 2022). 

 While these policies likely helped slow the spread of COVID-19 in many ways, they also 

likely had an indirect negative impact on care facility residents’ physical and mental health. The 

closure of many events and activities likely led to an increase in sedentary lifestyle, which can 

lead to many health difficulties that are risk factors for falling (Ambrose, 2013). The decrease in 

social engagement and connection with others can likely have an impact on mental health. A care 

facility in the Netherlands implemented a visitor ban to lower risk of COVID-19 infection and 

spread, which significantly impacted their residents’ wellbeing. Residents overall showed an 

increase of loneliness and depression, along with reported behavioral and mood problems. The 

residents who were most impacted were individuals who did not have cognitive impairment (Van 

der Roest et al., 2020). Cohen-Mansfield and Meschiany (2022) analyzed data from 52 long-term 

care facilities across Israel that showed facilities that implemented more policies that isolated 

residents without providing an alternative way to connect with others had a significant increase 

in psychotropic medication needed and reported behavioral problems for their residents.  

Current Research 

 There have been many studies done surrounding COVID-19 in care facilities and risk 

factors for falls within care facilities. However, there seems to be no studies looking at both 

variables. Our hypotheses for this study are as follows: 

H1: Total falls would increase when COVID-19 cases in the county were higher. 

H2: The number of people who fell in a month would increase when COVID-19 cases in 

the community were higher. 
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Chapter 2 

Method 

Participants 

Archival participant data of both census and fall rates were collected from a care facility 

located in Oregon. Archival data were organized by month, with an average participant count of 

399 over 36 months. Participants included both fully independent residents living in apartments 

on campus and dependent residents living in apartments in the healthcare building. All 

participants were aged 63 years or older. Archival data did not include breakdown of 

demographic information, including exact ages, gender, or ethnicity. However, facility reports 

the majority of residents were White, religious, and women. 

Variables 

COVID-19 Numbers in County 

 The total number of positive cases and deaths organized by month starting in March 2019 

and ending June 2022 were provided by the county’s health department with permission. Age 

ranges of people who were infected by COVID-19 were provided. No ethnicity information was 

provided. 

COVID-19 Outbreaks in the Facility 

 An Outbreak is defined as three or more positive cases in a facility that can be linked 

together (Oregon Health Authority, n.d.). Specific facility outbreak data gathered from the 

Oregon Health Authority weekly, biweekly, and monthly reports, which included total number of 

outbreaks, positive cases and deaths associated with the outbreaks, the dates of when these 

outbreaks began, and an approximation of when the outbreaks were no longer active.  
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Fall Rates 

 Fall rates were provided by the care facility, with data broken down by individual and 

total fall count from September 2019 to June 2022. Identifiable information (names) was 

removed after data were cleaned and corrected to remove double/invalid entries. No breakdown 

of demographic data or residential status (dependent or independent dwelling) were available. 

Census Data of Care Facility 

 Census counts of the number of independent and dependent residents living at the facility 

were provided by the care facility. These data were separated by monthly census reports dating 

from September 2019 to June 2022. No demographic data were included, though care facility 

reports all individuals are aged 63 years and older. 

Procedure 

 Information was gathered from three organizations: the care facility, the local county’s 

health department, and the Oregon Health Authority. Data included census data, COVID-19 

cases and deaths in the county, COVID-19 cases and deaths at the care facility, total individuals 

who fell at the care facility, and total falls at the care facility for each month from August 2019 

through July 2022. These data were compiled into a database. Fall rates were cleaned to remove 

double entries to provide an accurate participant number. Individuals who fell and total falls 

were converted into percentages of total census data for each month to account for fluctuating 

census data. 

Facility COVID-19 Guidelines 

The facility had multiple guidelines established to help eliminate the spread of COVID-

19 during the start and middle of COVID-19, which only applied to the campus grounds and the 

main building. Independent residents living on campus would not be impacted by the no visitor 
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policy but would be impacted by the ancillary facilities being shut down, such as the exercise 

center and the community garden. All residents were required to wear facemasks outside their 

rooms or apartments. Meals were delivered to residents living inside the main building. 

Independent residents living outside the main building drove or walked to the building to pick up 

their meals. Social events were either virtual or took place outside, required masks, and were 

socially distanced. The facility strongly discouraged all social gatherings, including gathering in 

the lobby, gathering in an individual’s room, or other. These guidelines began to change in the 

middle of 2021, though outbreak periods typically included an executive order by the state, 

requiring more restrictions to be put in place, including not allowing visitors, canceling all in 

person events/activities, and more frequent COVID-19 screenings throughout data period.  

Chapter 3 

Results 

 Archival data from the facility was cleaned by locating and correcting spelling errors of 

individual names and merging entries of those people with the same name. Data was carefully 

overviewed and fall trends identified to reduce possibility of merging data for two different 

individuals with same name. An estimated 2% to 4% of entries needed to be corrected and 

merged. No fall data was excluded from the archival data. When analyzing census data, we 

noticed a significant decline in the number of people living at the facility during COVID-19 

times, F(34) = 9.01, p = 0.01, Cohen’s d = 10.65). We corrected for changing census numbers by 

using the percentages of people who fell and total falls in relation to the census data of that 

month (see Appendix 1 for raw data).  

 All data were organized by month and separated into three categories: (a) pre-COVID-19 

periods (September 2019 to February 2020), (b) COVID-19 periods (March 2020 to June 2022, 
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excluding months with an active outbreak), (c) COVID-19 outbreaks (any month that included 

an active outbreak at the care facility; see Appendix 1 for raw data). We compared these groups 

using an analysis of variance and Bonferroni’s post-hoc analysis. 

Hypothesis 1 

 We anticipated that total falls would increase when COVID-19 cases in the county and 

overall community increased. We found a significant difference in fall rates at the care facility 

when the three COVID-19 periods within the county were compared, F(34, 2) = 3.72, p = .04, η2 

= .19. Bonferroni’s post hoc test indicated that pre-COVID-19 fall rates were statistically higher 

than COVID-19 fall rates during a COVID-19 outbreak periods (p = .03), which was opposite of 

what we had predicted.  

Hypothesis 2 

We also anticipated that the number of people who fell in a month would increase when 

COVID-19 cases in the community were higher. We found no statistical difference when 

comparing falls during pre-COVID-19 periods to falls during non-outbreak periods (p = .45) and 

falls during non-outbreak periods to falls during outbreak periods (p = .36). Furthermore, while 

the number of people who fell was statistically less than baseline during outbreak periods, 

overall fall rates within the care facility remained statistically the same across all three periods 

F(34,2) = 1.63 p = .21, η2 = .09, indicating that while less people fell overall during COVID-19 

outbreak periods, the people who did fall during outbreak periods tended to fall more overall. 

Chapter 4 

Discussion 

 We set out to pilot a study to explore whether COVID-19 rates in the county and 

COVID-19 outbreaks at the facility would be associated with an increase in geriatric falls living 
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independently and dependently compared to fall rates before the pandemic. We anticipated this 

due to previous literature indicating an increase of depressive symptoms from COVID-19 

restrictions placed on facilities (Van der Roest et al., 2020; Cohen-Mansfield & Meschiany, 

2022) would then lead to an increase of falls due to depression being a significant fall risk 

(Ambrose, 2013; Creighton et al., 2018). Contrary to our hypotheses, we found people tended to 

fall less frequently when comparing COVID-19 outbreak periods and pre-COVID-19 periods. 

No differences were found when comparing pre-COVID-19 to COVID-19 periods and COVID-

19 to COVID-19 outbreak periods. 

One possible reason for these findings may be due to the number of restrictions placed on 

this care facility during the height of COVID-19, leading to less opportunity for residents to 

leave their rooms, which relates to how falls in older adults typically fall most when walking 

around (Gazibara et al., 2017). Because residents at this facility were less likely to leave their 

rooms during the COVID-19 and COVID-19 outbreak periods, residents likely were more 

sedentary and did not engage in actively walking. Most of these living areas, especially those 

most at risk for falls, have most fall hazards removed.  

 What was also unexpected was that while the percentage of people who fell declined, the 

percentage of total falls remained statistically the same (see Figure 1), though also tended to 

trend downward. This might indicate that while less people fell, the people who did fall during 

COVID-19 outbreak periods seemed to average more falls in general compared to pre-COVID-

19 periods. This could be due to a wide variety of reasons. It may indicate that those who chose 

to leave their rooms consistently had an overall higher risk of falling. This risk could be due to 

an increase in depressive symptoms, less opportunities to maintain muscle mass from the closure 

of activities, or potentially another related or unrelated factor.  
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Implications 

 Implications of this study show an overall relationship between individuals who fell, 

COVID-19 rates in the county and in the facility, and potentially COVID-19-related policies. 

While falls have seemed to decrease compared pre- COVID-19 times, the potential long term 

risk factors that were inadvertently introduced by the protective measures may end up resulting 

in an overall increase in falls when restrictions begin to lift. Implementing and building strategies 

to promote exercise to rebuild muscle mass, reconnect socially, and engage in safe movement 

behavior, will be crucial to create a smooth transition for those impacted most by these 

restrictions. With much of this care facility’s population reportedly being religious and church 

attenders, using DiGuiseppi et al. (2014) and Clark et al (2011)’s work in partnering with 

churches to help promote and host these fall prevention programs could be key in this transition 

process. Also, just providing education classes on fall prevention is likely not going to be 

helpful, but tying fall prevention education with personally meaningful tasks may lead to better 

engagement in recommended fall-prevention behaviors (Ong et al., 2021). 

Future Research 

Future research should aim to use longitudinal data of care facilities to continue fostering 

understanding of this relationship between COVID-19, care facility regulations, and fall rates. 

Ideally, finding a facility which also consistently tracks cognitive health, mood, behavioral issues 

could account for other mediating factors that we were unable to do address in this study. Data 

should also separate individuals who may be living on the campus of the facility but not under 

the rules governed by their health center. Finally, research should be done to track fall rates as 

restrictions continue to lift, and potentially trial programs to help older adults transition back to 

normalcy.  



COVID-19 AND FALL RATES IN OLDER ADULTS 12 

Limitations 

 We had multiple limitations with our study. Due to using institutional data, we were 

unable to obtain any specific demographic data or specific health information regarding out 

participants. We also only had access to one institution’s data, which has specific characteristics 

that are not shared across all types of institutions. We were unable to account for the quality of 

care provided, the facility’s response to COVID-19, and the type of residents living in this 

facility.  

Another limitation is the way the archival data received combined falls from independent 

and dependent residents without indicating the residents’ living status. We were unable to 

determine if dependent residents living inside the main building were more impacted in general 

compared to those living outside of the main building. Additionally, falls in independent living 

are only self-reported, which means there could have been multiple falls not accounted for in our 

data, especially considering a high percentage of older adults who have minor falls tend to not 

report it to others (Bergen et al., 2016).  

Conclusion 

 This study indicated a likely relationship between COVID-19 and fall rates. While the 

reason for this relationship is yet to be identified, this study may hopefully jump start future 

research to explore potential mediating or associated factors to explain this relationship.  

Research Note 

Due to the facility wanting to have its name kept confidential, the general location of the 

care facility, along with the name of the county it resides, was purposely left out of this article 

and reference page. If more specific information about our data is needed to conduct future 

research, please contact the lead author directly.  
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Figure 1 

Differences in Means Across People Who Fell and Total Falls 

 

Note. Total Falls = average number of falls in a month during the respective risk period; People 

Who Fell = average number of individuals who had at least one fall in a month during the 

respective risk period. Mean differences between Pre-COVID-19 and Outbreak periods are 

significant for Total Falls but not in People Who Fell, though both are trending in the same 

direction.  
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Appendix A 

Raw Data for Census and Fall Rates 

Year/month 
Risk 

period* 

Total 

census 

People who 

fell 

% People who 

fell 

Total 

falls 

% Total 

falls 

08/2019 0 427.64 19 0.04 23 0.05 

09/2019 0 427.23 17 0.04 23 0.05 

10/2019 0 422.7 18 0.04 34 0.08 

11/2019 0 420.17 23 0.05 29 0.07 

12/2019 0 420.03 16 0.04 25 0.06 

01/2020 0 418.39 17 0.04 23 0.05 

02/2020 0 417.17 13 0.03 18 0.04 

03/2020 1 416.45 15 0.04 27 0.06 

04/2020 1 413.4 15 0.04 24 0.06 

05/2020 1 408.03 21 0.05 32 0.08 

06/2020 1 405.66 16 0.04 26 0.06 

07/2020 1 404.51 11 0.03 14 0.03 

08/2020 1 405.35 20 0.05 26 0.06 

09/2020 1 405.37 16 0.04 21 0.05 

10/2020 1 404.26 13 0.03 20 0.05 

11/2020 1 401.83 8 0.02 12 0.03 

12/2020 2 399.19 15 0.04 17 0.04 

01/2021 2 394.38 11 0.03 17 0.04 

02/2021 2 390.35 11 0.03 12 0.03 

03/2021 2 389.09 12 0.03 13 0.03 

04/2021 1 386.9 10 0.03 10 0.03 

05/2021 1 388.29 13 0.03 16 0.04 

06/2021 1 392.86 11 0.03 19 0.05 

07/2021 1 389.55 20 0.05 26 0.07 

08/2021 2 387 10 0.03 14 0.04 
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Year/month 
Risk 

period* 

Total 

census 

People who 

fell 

% People who 

fell 

Total 

falls 

% Total 

falls 

09/2021 2 385.64 11 0.03 17 0.04 

10/2021 2 385.55 17 0.04 28 0.07 

11/2021 2 383.33 15 0.04 31 0.08 

12/2021 1 382.35 14 0.04 23 0.06 

01/2022 2 378.65 12 0.03 17 0.04 

02/2022 2 376.61 8 0.02 8 0.02 

03/2022 2 377.68 12 0.03 19 0.05 

04/2022 1 377.77 15 0.04 18 0.05 

05/2022 1 384.22 14 0.04 23 0.06 

06/2022 2 395.04 13 0.03 23 0.06 

Note: Percentages of both total falls and people who fell are based off the total census data.  

*0 = Pre-COVID-19 Period; 1 = COVID-19 Period; 2 = Outbreak Period 
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Appendix B 

Curriculum Vitae 
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