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Abstract

The COVID-19 pandemic has had a profound impact on institutionalized older adults, yet its effect
on fall risk remains poorly understood. This study aimed to assess the prevalence of fall risk and to
identify associated factors in this population following the pandemic. A comparative analysis across
several institutions revealed a paradoxical increase in fall incidence despite improvements in
functional status, particularly among individuals aged 80 years and older. No significant changes
were observed in medication use, a well-established fall risk factor. However, there was a notable
decrease in reported auditory deficits and a shift in self-perceived health status, with a greater
proportion of participants rating their health positively post-pandemic. These results highlight the
multifactorial nature of fall risk, emphasizing the importance of comprehensive prevention strategies
that address physical, behavioral, and environmental determinants. This study contributes to
understanding the complex interactions between the pandemic and fall risk among institutionalized
elders and underscores the need for healthcare providers and policymakers to prioritise the wellbeing
and safety of this vulnerable population during ongoing and future public health challenges.

Keywords: COVID-19; institutionalized elders; falls; risk factors; health and well-being

1. Introduction

The aging population has been on the rise due to declining birth and mortality rates, as well as
enhanced healthcare [1]. This process brings physiological, morphological, biochemical, and
emotional changes. It is characterized by a progressive loss of physical and sensory functions, making
individuals more vulnerable and prone to developing new diseases that may affect their autonomy
and independence [1].

These aging-induced transformations result in physical and mental changes and functional
decline. The body gradually loses the ability to maintain homeostasis, and there's an increase in
vulnerability to diseases and stress, loss of bone density, decrease in muscle strength and tone, and
weight [2]. These changes make older adults more susceptible to fractures, kyphosis, and loss of
flexibility and endurance [2].

Consequently, balance loss, or the inability to recover it, increases the likelihood of falls, defined
as an event resulting in an individual inadvertently landing on the ground, floor, or lower level,
potentially leading to fatal or non-fatal injuries [3]. Falls are more frequent in the elderly due to the
associated risks, which may cause more harm given their physical condition [4].

Falls have multifactorial causes, both extrinsic (environmental changes, poor lighting, use of
rugs) and intrinsic (physical diseases, neurological alterations, sensory impairment). They pose many
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challenges and, beyond physical dangers, falls carry severe psychological and social consequences
[2,5-9].

According to WHO, falls are deemed a serious public health problem, with an estimated 684,000
fatal falls occurring annually, making it the second leading cause of accidental injury-related deaths
[3]. Considered a social, economic, and political issue, it should be treated as a concern for society
since it has a massive impact on the functionality of the elderly at personal, social, community, and
economic levels. Therefore, it becomes crucial to identify the main causes and consequences to act on
prevention [5,10,11].

Longevity and cognitive changes are linked to the likelihood of institutionalizing an elderly
person [12]. It's important to note that falls are more prevalent and pose greater risks in elder care
facilities than in other environments [12-14]. Around 60% of residents in these homes experience falls
yearly, and approximately half fall multiple times [2,15,16]. Injuries related to falls are considered the
primary reason for hospitalization among these residents [17].

Elderly Residential Structures (ERS) serve as a social response destined for collective
accommodation, either temporary or permanent. Here, social support activities are developed, and
nursing care is provided. The objectives of these structures are: to provide permanent services suited
to the biopsychosocial issues of the elderly; contribute and stimulate the process of active aging;
create conditions that encourage intra-family relationships; and enhance social integration [18].

People living in institutions are subject to several risks that circumstantially increase the
likelihood of falling. Such factors include lower limb weakness, postural instability, functional
incapacity, dizziness, decreased visual and auditory acuity, arthritis, depression, and polypharmacy.
The appreciation and interaction among various risk factors are important for clinical situation
assessment and fall prevention, as well as their consequences [2,5,6,13,14].

However, in recent global events, with the COVID-19 pandemic, new challenges to the issue of
falls in the aging population have risen. As the body's immunity declines with age, elderly patients
hospitalized due to COVID-19 might be at higher mortality risk [18]. Aging itself was found to be the
most important risk factor associated with mortality and morbidity one year after diagnosis of
COVID-19. People with disabilities institutionalized or low socioeconomic status is significantly more
likely to have more health issues after COVID-19 [19].

Moreover, frailty, a condition often associated with aging, was found to be positively associated
with COVID-19 hospitalization once infected, independent of sociodemographic and lifestyle factors
[20]. This suggests that frailty could potentially increase the risk of falls in the elderly during the
pandemic, as hospitalization often leads to decreased physical activity and increased bed rest, which
can contribute to muscle weakness and balance issues.

By adding a new layer of complexity to the issue of falls in the aging population, it is crucial to
consider the impacts of the pandemic when addressing this issue which leads to the need to
understand how the paradigm of risk of falls have shifted, particularly when it comes to ERS.

Given the onset of COVID-19, more than ever, it is imperative to shed light on how the pandemic
has shifted the risk of falls among the institutionalized elderly, specifically within the Portuguese
context. This understanding is fundamental to devise effective strategies to minimize this heightened
risk and boost their quality of life. Therefore, this research intends to evaluate the prevalence of fall
risk in elderly residential structures in Portugal and to identify the factors that have contributed to
the changes in fall risk in the aftermath of the COVID-19 pandemic. This, in turn, will guide the
proposition of pertinent strategies and interventions tailored to this new landscape.

2. Materials and Methods

This study is part of a broader project investigating and implementing a fall risk assessment
protocol in elderly residential institutions. The protocol incorporated a range of assessments
including a socio-demographic questionnaire, health and biological aspects, pain evaluation, fall risk
assessment, Barthel Index, 6-item Cognitive Impairment Test (6CIT), Timed Get Up and Go (TUG)
Test, and Tinetti's mobility and balance evaluation.
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This quantitative, correlational, descriptive study adopted a non-probabilistic convenience
sampling technique. The study holds pertinence due to its potential to contribute to the identification
of fall-associated risks in elderly residential institutions, thereby enabling subsequent interventions
to reduce fall incidences.

The protocol was applied to residents in thirteen elderly residential structures in the central
region of Portugal, during the clinical training of “Nursing in Elderly Health and Geriatrics” as part
of the bachelor’s degree in nursing. The protocol was implemented by third and fourth-year nursing
students over two years, from September 2018 to December 2022. Data was separated into two
moments, before February 2020 (pre-COVID) and between September 2021 and December 2022 (post-
COVID).

Inclusion criteria for the study were: residency in one of the residential structures, age over 65
years, and others. Exclusion criteria included diagnosed dementia, immobility, and day center
attendees. Nursing students selected participants during their clinical teaching. The selection was
based on convenience, and students chose one resident to whom they applied the protocol,
subsequently developing a care plan based on the potential frailties identified through protocol
analysis.

Data collection entailed two steps: an interview (data collection) and scale and test applications.
In the initial stage, socio-demographic information was gathered, including age, gender, and
education. Biological and health data included self-perception of their health status, visual and
auditory deficits, and regular medications. Information regarding fear of falling was also collected.

In the second stage, scales were employed. Through the Barthel Index, we assessed the elders'
level of independence in performing ten daily living activities. Data were collected via direct
observation, clinical systems, and resident interviews.

The 6CIT, a brief and simple cognitive screening tool, was used to identify any potential
cognitive impairment among the elderly. The Timed Up and Go Test assessed the gait’s ability,
quality, and timing. It also evaluated the functional mobility and balance of the elderly, both residents
in institutions and others. The test procedure was explained to the elder before administration.

Tinetti's Test was applied to classify aspects of the march such as speed, step distance, symmetry,
and balance standing up, turning, and with closed eyes. The test was divided into static and dynamic
balance, with only a single application.

Beyond these tests, data concerning the number of falls, the circumstances, and the timing of
each event were meticulously recorded. This allowed for a multi-dimensional understanding of the
factors contributing to the risk of falls in these institutions and how the pandemic may have
influenced these dynamics.

The collected data were analyzed using the statistical software SPSS version 28. For the analysis
of the data, rigorous statistical techniques were applied. Comparisons between the pre- and post-
COVID data were conducted using the appropriate statistical tests, either paired sample t-tests or
Wilcoxon signed-rank tests, or Spearman’s or Pearson’s correlations, depending on the distribution
and type of data.

The results were subsequently interpreted in the context of the current literature, providing
valuable insights into the alterations in fall risk dynamics in the COVID-19 scenario. This
understanding is expected to contribute significantly to developing efficient prevention strategies
and interventions, enhancing the care of our elderly population during these challenging times.

3. Results

The study sample comprised 193 individuals surveyed before the onset of the COVID-19
pandemic (pre-COVID group) and 243 individuals surveyed after the onset of the pandemic (post-
COVID group). The pre-COVID group had a mean age of 46.7 years (5D=18.2), with 54.9% (n=106)
being female. The post-COVID group had a slightly higher mean age of 47.9 years (SD=18.7), with a
similar gender distribution, 56.8% (n=138) being female. No statistically significant difference was
found in the mean ages of the two groups [t(437)=-1.151; p=.250; d =-.111 95% CI [-.299;.078]], as well
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as no significant association was found between the gender distribution and the moment when data
was collected [X2(1)=3.447; p=.063].

The participants' self-perception of their health status was also examined. In the pre-COVID
group, 10.3% (n=20) rated their health as very good, 54.4% (n=106) as good, 33.8% (n=66) as bad, and
1.5% (n=3) as very bad. In contrast, in the post-COVID group, 3.7% (n=9) rated their health as very
good, 63.8% (n=155) as good, 30.0% (n=73) as bad, and 2.5% (n=6) as very bad, with the presence of a
statistically significant association between the variables [X*(3)=9.579; p=.023].

In the pre-COVID period, certain factors contributed to the risk of falls. However, in the post-
COVID period, the dynamics changed significantly.

In relation to the factors influencing the risk of falling, in what concerns medication use, a
majority of the participants were taking 5 or more medications in both periods (87.2% pre-COVID
and 91.4% post-COVID). However, the changes due to COVID-19 did not significantly affect the
number of medications used by the participants [X2(3)=.109; p=.991].

There was no significant association in the gender distribution of fall incidents between the pre-
COVID and post-COVID periods. The percentage of falls among females was 76.9% in the pre-
COVID period and 84.0% in the post-COVID period. Similarly, the percentage of falls among males
was 23.1% in the pre-COVID period and 16.0% in the post-COVID period. These associations are not
statistically significant [X2(1)=3.447; p=.063].

Risk factors

Our analysis also examined the presence of sensory deficits, specifically visual and auditory
deficits, in the pre-COVID and post-COVID periods. For auditory deficits, we found a significant
difference between the two periods. In the pre-COVID period, 61.5% (n=120) of the participants
reported having an auditory deficit. This percentage decreased to 50.4% (n=123) in the post-COVID
period. The association between the presence of auditory deficits and the assessment period was
statistically significant [X?(1)=5.431; p=.020], suggesting a decrease in reported auditory deficits in the
post-COVID period. On the other hand, the presence of visual deficits did not significantly differ
between the two periods. In the pre-COVID period, 18.5% (n=36) of the participants reported having
a visual deficit, compared to 22.1% (n=54) in the post-COVID period. The association between the
presence of visual deficits and the assessment period was not statistically significant [X?(1)=.895;
p=.344], indicating that the reported visual deficits remained relatively stable across the two periods.

Regarding functional independence changes between the two periods, the Barthel Index scores,
which evaluate the participant's ability to perform activities of daily living, showed a slight increase
in the post-COVID period (Mean=75.80, SD=19.544) compared to the pre-COVID period (Mean=72.10,
SD=21.811). However, the statistical analysis of these scores did not reveal a significant difference
between the pre-COVID and post-COVID periods [t(437)=-1.870, p=.062; d =-.180 95% ClI [-.368;.009]].

The Six Item Cognitive Impairment Test (6CIT), which evaluates cognitive performance, showed
a slight increase in the mean score in the post-COVID period (Mean=11.61, SD=7.793) compared to
the pre-COVID period (Mean=10.77, SD=8.025). However, the statistical analysis did not reveal a
significant difference between the two periods [t(437)=-1.109; p=.268; d =-.107 95% CI [-.295;.082]].

As for the Timed Up and Go (TUG) test, which assesses the participants' mobility and balance,
showed a slight increase in the mean-time taken to complete the test in the post-COVID period
(Mean=38.29 seconds, SD=32.468) compared to the pre-COVID period (Mean=34.92 seconds,
SD=29.043). However, the statistical analysis did not reveal a significant difference between the two
periods [t(430)=-1.125; p=.261; d =-.109 95% CI [-.298;.081]], indicating that the mobility and balance
of the participants remained relatively stable across the two periods.

Regarding mobility changes between the two periods, the Performance-Oriented Mobility
Assessment (POMA) scores, which evaluate the participants' balance and gait, showed a slight
increase in the post-COVID period for both the static (from 8.52 pre-COVID, SD=3.12, to 9.14 post-
COVID, SD=3.10) and dynamic (from 6.55 pre-COVID, SD=2.87, to 7.07 post-COVID, SD=2.80)
components. The statistical analysis of these scores revealed the presence of a significant difference
between the pre-COVID and post-COVID periods regarding the static components [t(437)=-2.065;
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p=0.040; d =-.198 95% CI [-.387;-.010]] while no significant difference was observed between the pre
and post-COVID regarding the dynamic components [t(437)=-1.912; p=.056; d =-.184 95% CI [-
.372;.005]]. In addition, the total POMA scores, which combine the static and dynamic components,
showed a slight increase in the post-COVID period (Mean=16.21, SD=5.385) compared to the pre-
COVID period (Mean=15.08, SD=5.448). The statistical analysis revealed a significant difference
between the two periods [t(437)=-2.185; p=.029; d =-210 95% CI [-.399;.-021]], indicating a slight
improvement in the participants’ overall mobility and balance post-COVID.

Falls and their characteristics

The characteristics of the falls also varied between the two periods. Our study observed a
significant difference in the number of falls between the pre- and post-COVID periods. The average
number of falls during the pre-COVID period was 1.01 (SD=1.204), while in the post-COVID period,
this number increased to 2.13 (SD=2.379). This difference was statistically significant [t(342)=-5.738; p
<.001; d =-.624 95% CI [-.842;-.406]], with a mean difference of -1.129 (SE=.197; 95% CI [-1.516, -.742]).

There were noticeable differences between the two periods in terms of the characteristics of these
falls. For instance, the location of falls varied. In the pre-COVID period, 46.7% of falls occurred in the
bedroom, 10.3% in the bathroom, 2.6% in the dining room, 11.3% in the living room, 3.1% on stairs,
and 26.2% in other locations. In the post-COVID period, the distribution changed, with 34.1% of falls
occurring in the bedroom, 17.9% in the bathroom, 5.6% in the dining room, 14.5% in the living room,
5.0% on stairs, and 22.9% in other locations. Thus, the most common location for falls in both periods
was the bedroom, but the frequency of falls in the bathroom increased in the post-COVID period.
This change in the location of falls was statistically significant [X?(5)=11.714; p=0.039].

Regarding the timing of the falls, most falls occurred during the day in both periods (86.2% pre-
COVID and 73.3% post-COVID). However, there was a significant shift in the post-COVID period
with a higher proportion of falls occurring during the night, resulting in a significant association
between these variables [X?(1)=9.235; p=0.002]."

Consequences of falling

When considering the consequences of falls, there was no significant association between the
period (pre-COVID vs post-COVID) and whether the fall resulted in injury [X*(1)=2.155; p=.142]. In
both periods, a substantial number of falls did not result in injury (60.0% pre-COVID and 52.5% post-
COVID).

As for the fear of falling, a major and severe emotional consequence of falls, in the pre-COVID
period, the distribution of fear of falling was as follows: "None" (14.4%), "Little" (15.4%), "Some"
(36.9%), and "A lot" (33.2%). In the post-COVID period, the distribution changed to: "None" (13.3%),
"Little" (15.8%), "Some" (37.3%), and "A lot" (33.6%). Furthermore, the fear of falling, did not show a
significant association to the two periods [X%(3)=.109; p=.991].

4. Discussion

The COVID-19 pandemic has undeniably profoundly impacted global health, with the elderly
population being particularly susceptible to severe outcomes. This has led to a paradigm shift in the
understanding and management of falls among institutionalized elders. Older adults, especially
those with pre-existing health conditions, are at a higher risk of developing severe symptoms and
complications from the virus. A recent study by Nufiez-Cortés et al. [19] has shed light on the severity
of this issue, revealing that older adults with severe COVID-19 have a higher one-year mortality rate.
This alarming finding underscores the need for targeted interventions to protect this vulnerable
population.

Frailty, a common condition in the elderly characterized by decreased physiological reserves
and resistance to stressors, has been identified as a significant risk factor for hospitalization due to
COVID-19 infection among older adults [20]. This suggests that the physiological decline associated
with frailty may exacerbate the severity of COVID-19 symptoms, leading to a higher likelihood of
higher risk of falling. Therefore, it is crucial to consider older adults' frailty status in managing and
treating COVID-19.
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Moreover, the pandemic has necessitated a reevaluation of the factors contributing to falls
among institutionalized elders. The increased isolation and reduced physical activity due to
lockdown measures may have exacerbated the risk of falls in this population. This highlights the
importance of comprehensive and tailored healthcare strategies to protect and support the elderly
during the pandemic. This includes proactive screening for COVID-19, prioritizing older adults for
vaccination, and providing supportive care to manage pre-existing conditions and frailty.
Additionally, it is essential to ensure that older adults have access to accurate information about
COVID-19 and the necessary resources to protect themselves from the virus.

The results of this study provide a comprehensive overview of the changes in the risk of falls
and related factors among the study participants during the COVID-19 pandemic. The study sample
was divided into two groups, pre-COVID and post-COVID, with similar demographic
characteristics, ensuring a fair comparison. The findings of this study underscore the critical
importance of understanding the risk factors associated with falls in the elderly population,
particularly in the context of the ongoing COVID-19 pandemic.

Patients’ characteristics

The data revealed that the majority of falls occurred in individuals aged 80 years and above. This
is consistent with previous research suggesting that falls risk increases with age [1,2,5]. The increased
risk of falls in this age group may be attributed to several factors. Age-related physiological changes,
such as decreased muscle strength, balance issues, and cognitive decline, can increase fall risk [2].
Moreover, the presence of chronic diseases, which are more common in older adults, can further
exacerbate this risk [1]. In the context of the COVID-19 pandemic, additional factors such as increased
isolation, reduced physical activity due to lockdown measures, and the physiological impact of the
virus itself may have further heightened the risk of falls among the elderly [19,20].

The self-perception of health status among participants significantly changed after the onset of
the pandemic, with a higher percentage of participants in the post-COVID group rating their health
as good. This could be attributed to the heightened awareness of health and well-being after the
pandemic, or perhaps a shift in perspective where individuals felt healthier compared to those
infected. However, this is speculative and further research is needed to understand this change.

Risk factors

The study found no significant change in medication use, a known fall risk factor, during the
pandemic. This suggests that the pandemic did not significantly affect the medical management of
the participant's health conditions. However, it would be interesting to explore whether there were
changes in the types of medications used, as some medications may have been more difficult to access
during the pandemic.

Interestingly, the study found a significant decrease in reported auditory deficits post-COVID.
This could be due to various reasons, such as changes in environmental noise levels due to lockdown
measures, or increased use of hearing aids [20,21]. However, the reported visual deficits remained
relatively stable across the two periods. This could suggest that the pandemic had a differential
impact on sensory health, which would be an interesting avenue for further research.

The study found no significant changes in cognitive performance during the pandemic. This is
somewhat surprising, given the potential impact of social isolation and reduced physical activity on
these factors [21]. However, it is possible that the measure used in this study (the 6CIT) was not
sensitive enough to detect subtle changes in this domain.

An intriguing paradox emerged from our study. Despite the slight improvement in functional
status, as indicated by the Barthel Index and POMA scores, the number of falls increased in the post-
COVID period. Several factors could explain this counterintuitive finding. Firstly, the improvement
in functional status might have led to an increased sense of independence and confidence among the
institutionalized elders. This could have encouraged them to engage in activities without assistance,
thereby increasing their exposure to fall risks [22]. This is particularly relevant in the night shift,
where less supervision and assistance might be available, leading to a higher risk of falls [23].
Secondly, improving functional status might not necessarily translate into improved balance and
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mobility, which are critical for preventing falls. The study found that the Timed Up and Go test
scores, which assess mobility and balance, remained relatively stable across the two periods. This
suggests that despite their improved functional status, the participants' balance and mobility might
not have improved to the same extent, leaving them susceptible to falls [24]. It is also possible that
the pandemic-related changes in routines and environments, such as increased isolation and reduced
physical activity, might have offset the benefits of improved functional status. These changes could
have led to deconditioning, increased fatigue, and altered sleep patterns, which are all known risk
factors for falls [5,25]. Thus, while improving functional status is a positive outcome, it underscores
the need for comprehensive fall prevention strategies that consider physical health and behavioral
and environmental factors. This is particularly important during public health crises like the COVID-
19 pandemic, which can significantly alter daily routines and living conditions.

Falls and their characteristics

The study found a significant increase in the average number of falls in the post-COVID period.
This is a concerning finding, as falls can lead to serious injuries and loss of independence [20]. This
could be linked to routine changes, reduced staffing, and increased stress levels due to the pandemic
[19]. These findings align with the results from our study, emphasizing the need for comprehensive
fall prevention strategies tailored to the unique challenges posed by the pandemic. The shift in the
location and timing of falls, with more falls occurring in the bathroom and during the night, could be
related to changes in daily routines and environmental factors during and after the pandemic [20].
For example, individuals may have been using the bathroom more frequently at night due to changes
in sleep patterns or increased fluid intake [21]. Despite no significant changes in functional
independence, cognitive performance, and medication use, the increase in falls suggests that other
factors, potentially related to the pandemic, were contributing to this increase.

The consequences of falls, in terms of injury and fear of falling are considered a very relevant
aspect of this phenomenon [26]. However, our study did not show a significant association between
the two periods. This suggests that increased falls during the pandemic did not necessarily lead to
more severe outcomes. Nevertheless, the fear of falling remained relatively stable, which could
indicate a persistent concern about falling among the participants [21].

The COVID-19 pandemic has underscored the vulnerability of the elderly population to severe
health outcomes and has shifted the paradigm of understanding falls among institutionalized elders.
The findings from recent studies emphasize the need for targeted strategies to protect this population,
particularly those with pre-existing conditions and frailty. As the pandemic continues, it is crucial to
prioritize the health and wellbeing of older adults to mitigate the impact of COVID-19 on this
population and to address the increased risk of falls.

Our study reinforces the importance of understanding and addressing the risk factors for falls
in the elderly population, particularly in the context of the COVID-19 pandemic. The findings
underscore the need for targeted interventions to reduce the risk of falls among older adults, focusing
on those aged 80 and above [5]. As the pandemic continues, it is crucial to prioritize the health and
wellbeing of older adults, considering the increased risk of falls and the unique challenges posed by
the pandemic [20].

5. ConclusionIn conclusion, our study revealed a paradoxical scenario where improved
functional status did not decrease falls among institutionalized elders during the COVID-19
pandemic. This underscores the complexity of fall prevention and the need for comprehensive
strategies that consider physical health and behavioral and environmental factors. Thus, our
findings underscore the heightened vulnerability of this population, particularly those aged 80 and
above, and the need for targeted interventions to mitigate this risk. However, it is important to
acknowledge the limitations of our study.

Firstly, while our study was conducted across multiple institutions, there may have been
variations in the specific conditions and practices across these settings, which could influence the risk
of falls. Secondly, our study compared two distinct groups of individuals in the pre-COVID and post-
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COVID periods. This introduces the potential for differences in individual characteristics that were
not controlled for in the study, which could have influenced the results. Thirdly, while our study
provides a comprehensive overview of the changes in fall risk and related factors during the
pandemic, it is based on self-reported data, which may be subject to recall bias. Lastly, our study did
not assess the impact of the pandemic on the participants’ mental health and specific medication
usage, which could have indirectly affected their risk of falls.

Despite these limitations, our study has significant implications for practice. It highlights the
need for comprehensive and tailored healthcare strategies to protect and support the elderly during
public health crises like the COVID-19 pandemic. This includes proactive screening for COVID-19,
prioritizing older adults for vaccination, and providing supportive care to manage pre-existing
conditions and frailty. Moreover, our findings underscore the importance of considering the unique
challenges posed by the pandemic, such as increased isolation and reduced physical activity, in the
development of fall prevention strategies.

Our study illuminates the complex interplay between the COVID-19 pandemic and the risk of
falls among institutionalized elders. It serves as a clarion call for healthcare providers, policymakers,
and researchers to prioritize the health and wellbeing of older adults in the face of unprecedented
challenges. As we navigate the ongoing pandemic and beyond, our study stands as a testament to
the resilience of the elderly population and the enduring importance of safeguarding their health and
dignity.
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