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Abstract

Background:  Physically  independent  older  adults  are  considered active  in  daily  life  activities.

However, as age progresses, physiological changes increase the risk of falls. Thus, any obstacle

requiring  attention,  balance,  and/or  reaction  may  result  in  a  fall.  Objective:  To  present  the

prevalence of falls among older adults 12 months after the assessment of overall strength and

functional reach during the pandemic.  Methods:  This is a longitudinal and observational study

involving  69  older  adults  of  both  sexes  (age:  69  ±  7  years;  body  mass  index:  27  ±  4  kg/m²).

Participants answered a structured interview with questions about the occurrence of falls after 12

months. Additionally, data from handgrip strength and functional reach assessments contributed

to  understanding  participants’  functionality. Results:  The  majority  of  the  studied  population

consisted of women (88%). Over the 12-month period, 80% of participants did not experience falls.

Among  those  who  fell,  the  main  consequences  were  fractures  (8%)  and  ankle  sprains  (8%),

occurring predominantly in women. The most frequently reported fall locations were sidewalks

(36%),  homes  (29%),  streets  (21%),  and yards  (14%).  Tripping  was the  primary cause of  falls,

reported by 57% of participants. Finally, reduced handgrip strength was observed in 9% of men

and 16% of women,  while reduced functional  reach was identified in 1% of men and 24% of

women.  Conclusion:  The findings of this study indicate that the incidence of falls among older

adults evaluated after 12 months was 20%, with no major consequences such as hospitalization or

disabling  injuries.  Additionally,  falls  occurred  predominantly  in  women  and  in  public

environments, especially on sidewalks.
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BACKGROUND

Human  aging  is  a  complex  phenomenon,  resulting  in  both  physiological  and

systemic  changes.  This  phase  of  life  brings  with  it  limitations  and frailties  that  can

negatively impact the functionality and balance of elderly people, thus increasing their

propensity to falls.  Falls  among the elderly are a factor  of  great  social  relevance for

public health, considering that in the aging process, some intrinsic and extrinsic factors,

such as loss of muscle mass,  decreased balance, impairment from non-communicable

chronic diseases,  and polypharmacy, compromise health and increase the risk of this

phenomenon occurring1. 

Physiological  aging  compromises  the  central  nervous  system's  (CNS)  ability  to

process  vestibular,  visual,  and  proprioceptive  signals  that  play  a  crucial  role  in

maintaining postural balance. Moreover, it also reduces the ability to adapt reflexes, thus

affecting postural stability. Postural instability is one of the main factors that limit the

lives of the elderly, where in most cases it cannot be attributed to a specific cause, but

rather  to  a  compromise  of  the  postural  control  system as  a  whole2.  Body instability

increases  with  age,  with  falls  being  the  most  serious  consequences  of  imbalance,
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followed by fractures, hospitalization, psychological complications, fear of new falls, loss

and reduction of independence, autonomy, and mortality3.

Assessment of fall risk in the elderly is complex due to its multifactorial nature 4. In

fact, it is possible to identify studies in the literature that have raised the prevalence of

falls among the elderly5,6. It was demonstrated that in Rio Grande do Sul state (BR) the

prevalence of falls was 28.1% and the majority occurred in the person's own residence

56.4%6. On the other hand, in another state in the South of Brazil, Santa Catarina, it was

reported that the prevalence of falls was 28.3%; and the place with the highest incidence

was the elderly person's home at 49.3%7.  However, data on the prevalence of falls in

Paraná (BR) are still  scarce,  especially in light of the pandemic scenario in which,  at

times, elderly people remained in home isolation. Moreover, the findings of the study

can  contribute  to  the  development  and  formulation  of  prevention  and  intervention

strategies, as the main reasons that led the elderly person to fall can be identified and

taken into account in professional practice.

In this way, the objective of the study was to present the prevalence of falls among

elderly people after 12 months of the baseline assessment during the pandemic in the

city of Londrina, Paraná State, southern Brazil. The hypothesis of the study is that falls

occur  in  elderly  people  over  a  12-month  period  and  generate  musculoskeletal

consequences,  mainly  in women. The confirmation of the hypothesis  can help guide

public  policies  to  allocate  financial  resources  effectively  to  prevent  falls  in  elderly

people. 

METHODS

Study design and participants

This is a cross-sectional study. The baseline data collection took place from April to

May 2019,  and the follow-up,  from May to June 2020 (pandemic  period).  Therefore,

upon completing 12 months since the initial assessment, contact was made via telephone

with all participants to identify who experienced a fall during this period.

A total  of  74  participants  (mean age:  69±6,  body mass  index:  28±4Kg/m²)  were

voluntarily and conveniently recruited through personal contacts in basic health units

and a school clinic; all accepted to participate in the initial assessments of the study. The

eligibility  criteria  were  a)  being  over  60  years  old;  b)  being  physically  independent

(classified at level 3 or 4 of the Functional Status Scale proposed by Spirduso et al.8; c)

have  good  cognitive  status  (>18)  according  to  the  mini-mental  state  examination

questionnaire9; d) present good general health; e) voluntarily agree to participate in the

study and not have fallen within the 6-month period preceding the baseline assessment

date.  Exclusion  criteria  included  inability  to  locate  after  three  attempts  by  the

interviewer following 12 months from the initial contact and, inability to perform the

proposed  tests/evaluation.  This  project  was  approved  by  the  local  ethics  committee

(CEP: 5.103.494) and all participants signed the informed consent form.

Evaluation procedures

All initial  data were collected in  the Functional  Assessment  and Human Motor

Performance  Laboratory  with  controlled  lighting  and  temperature  (±  22°  C).  The

evaluation sessions lasted up to 1 hour per participant. The main questions related to

falls were: a) have you had a fall in the last 12 months; b) consequences of the fall on

physical health; c) reason for the fall; d) time of day the fall occurred; e) estimated time

spent  on  the  ground;  f)  fear  of  falling;  g)  medication  use.  These  questions  were

formulated by the authors according to a previous published questionnaire10. According

to the literature and the study's criteria, a fall was defined as an unintentional event that

results in the individual's position changing to a lower level, in relation to their initial

position,  without  sufficient  time  for  correction  and  determined  by  multifactorial

circumstances that compromise their stability2.
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Muscle strength

To evaluate the maximum voluntary isometric contraction (MVIC) of palmar grip

(PG) with a hand dynamometer (JAMAR, hydraulic 0 – 90 kg), the participant remained

seated in a chair with hips and knees at 90° flexion, shoulder in adduction, elbow flexed

at 90°, forearm and wrist in a neutral position11. Three MVIC’s were performed on the

upper limb (left and right), with all attempts sustained for at least five seconds, with

one-minute recovery intervals. The best result from the three repetitions was used for

the analyses. The European working group on sarcopenia in older people recommends

handgrip strength as the practical measure of generalized muscle strength for use in

clinical practice9. With this, elderly females were classified as having normal PG strength

with results ≥11 kgf and with decreased PG strength when the maximum strength was

<11 kgf;  for  elderly  males,  those  with maximum strength ≥14 kgf  were  classified as

having  normal  PG  strength  and  with  decreased  PP  strength  when  the  maximum

strength was <14 kgf4.

Functional scope (previous scope)

The participants remained in an upright position with their feet shoulder-width

apart and their arms parallel to their bodies.  A measuring tape was positioned on a

stand at  the acromion height  of each participant.  Next,  the participant  was asked to

reach as far as possible without moving their feet or losing balance12.  The functional

reach test measures stability limits, the maximum distance a person can reach without

changing their base of support. A systematic review study with meta-analysis described

normative values of the test for community-dwelling elderly individuals as 26.6 cm (95%

confidence interval: 25.1 to 28.0 cm)13. Therefore, we adopted the value of ≥ 26 cm as the

reference  for  normal  and values  <  26  cm as  reduced.  The  test  is  quick  and easy  to

perform and requires little equipment. Each participant performed three attempts and

the highest value was used in the analyses.

Statistical analysis

The data were presented through descriptive statistics with measures of central

tendency (mean / standard deviation),  absolute frequency (n),  and relative frequency

(%). After the interview, the data were organized and a database was created in an Excel

spreadsheet. For the analysis,  the database was imported from Excel to the Statistical

Package for The Social Sciences (SPSS), version 25.0 software. 

RESULTS

Five participants (9%) could not be located and were excluded from the results due

to lack of contact. In total, 69 participants were evaluated (14 reported falls), among the

elderly people who participated in the telephone interview, 88% were female and 12%

were  male.  Regarding  comorbidities,  70%  of  the  participants  who  did  not  fall  had

hypertension and 7% had diabetes.  On the other  hand, among the participants  who

experienced falls, 57% had hypertension and none of the participants had a diagnosis of

diabetes; other clinical characteristics are presented in Table 1.

The study indicated that 20% of the participants experienced at least one fall event

within a 12 month period, and only one participant reported two fall events. In this case,

all the falls occurred in female participants. Of these occurrences, the data indicate that:

8% had fractures (upper limb) and 8% had ankle sprains. Table 2 presents the context of

the falls, it is possible to identify that the shift with the highest occurrence was in the

morning,  the most  cited location was on the sidewalk,  and the reported reason was

tripping. Furthermore, regarding the time spent on the ground, it was observed that the

largest portion of the sample remained for less than two minutes.
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Table 1. Clinical and functional characteristics of the participants

Clinical and functional characteristics Number (%)

Number of medications1 Number 

Does not use medication 15 (22)

Up to two medications 40 (58)

Up to four medications 13 (19)

Five or more medications 1 (1)

Palmar grip strength2

Normal men 6 (9)

Reduced men 2 (3)

Normal women only

Reduced men 11 (16)

Functional Scope3

Normal men 7 (10)

Reduced men 1 (1)

Normal women only

Reduced women only
Note: ¹Number of medications, ²Palmar grip strength, ³Functional Scope.  

Table 2. Context of falls among study participants after initial assessment

Falls among study participants Number (%)

Total falls Number

None 55 (79,7)

One 14 (20,2)

Two 1 (0,1)

Shift of the fall

Morning 10 (71)

Afternoon 4 (28)

Night 1 (1)

Place where the fall occurred

Sidewalk 5 (36)

Domicile 4 (29)

Street 3 (21)

Backyard 2 (14)

Reason for the Fall

Unbalanced 1 (7)

Slipped 5 (36)

Tripped 8 (57)

Time fallen on the floor

Less than two minutes 9 (64)

Between two and five minutes 3 (22)

More the five minutes 2 (14)
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DISCUSSION

This  study aimed to present  the occurrence  of falls  among elderly individuals  12

months  after  the  baseline  assessment  during  the  pandemic.  The  results  found

demonstrated that 20% of the elderly people who participated in the study fell within

the 12  month period,  and women represented 100% of the fallers,  corroborating the

initial hypothesis of the study.

As  reported,  our  findings  showed a  prevalence  of  falls  of  20%.  Regarding  this

percentage of  falls,  a  previous  study observed that,  over  12  months,  24% of  elderly

people experienced falls14, data close to what was found in this study. Moreover, another

study identified that the occurrence of falls was 25.1%5. On the other hand, a systematic

review demonstrated a prevalence of 28.1% in its findings4. It is worth noting that the

occurrence  of  falls  can  increase  with  age,  and  elderly  people  who  have  already

experienced a fall are at higher risk of falling in the following year. However, the rate of

15-25% of falls among elderly people who do not have a serious or permanent health

condition can be considered as accidental falls14,15. The authors believe that these values

are  within  the  expected  range  due  to  the  physically  independent  condition  of  the

participants;  it  is  possible to observe different data with higher percentages (ranging

from 32% to 60%) in elderly individuals living in long-term care institutions16.

Analyzing the global scenario regarding the prevalence of falls, a systematic review

study with meta-analysis including 104 articles and a sample of 36,740, 590 participants,

of these studies, 48 studies were conducted in Asia, 16 studies in Europe, 2 studies in

Africa, 32 studies in America, and 6 studies in Oceania. According to the results of this

study,  the  global  prevalence  of  falls  was  26.5%  (95%  confidence  interval  [CI]  23.4–

29.8%)17. Furthermore, the highest prevalence of falls in elderly people was in Oceania

with 34.4% (95% CI 29.2–40%) and in America with 27.9% (95% CI 22.4–34.2%)17. On the

other hand, the lowest prevalence of falls was found in Europe at 23.4% (95% CI 15.8–

33.2%). This global fall prevalence scenario is close to the values presented in the present

study and the comparisons made previously17.

Regarding the time the fall occurred, the shift reported with the highest incidence

of falls was the morning, followed by the afternoon. For the authors, the morning shift

encompasses  an  important  part  of  the  elderly  person's  day,  during which  it  can  be

observed that this period is used to carry out their daily living activities (getting dressed

and personal hygiene) and instrumental activities of daily living (maintaining household

tasks). In this sense, other studies have also observed that the morning shift resulted in a

higher occurrence of falls  among elderly people13,18,  corroborating the findings of the

present study. It was also observed that the location with the highest occurrence of falls

in the present study was on the sidewalk, followed by the home, and the most reported

cause  was  tripping.  We can  observe  that  these  attributes  are  usually  related  to  the

performance of activities or tasks and, as such, require greater attention, better acuity of

the visual and sensorimotor systems, and in the disorders and/or impairments of these

requirements, the phenomenon of falling can occur.

After the moment of the fall, the period during which the person is on the ground,

our study identified that the participants remained in this position for a short period

(less than two minutes). Another study also identified that the majority of participants,

upon falling, remained in this position for a short period (less than one minute) 18. We

emphasize  that  the  agility  in  returning  to  the  orthostatic  position  is  related  to  the

absence of fall severity and the independence of the elderly person, and that prolonged

periods on the floor can present significant musculoskeletal injuries such as fractures.

 Regarding  medications,  the  largest  portion  of  the  sample  uses  up  to  two

medications,  followed by the  consumption  of  up to four  medications,  and only  one

practices  polypharmacy,  which  represents  the  consumption  of  five  or  more

medications19. Overall, the medication consumption of the sample in this study is low

when compared to elderly individuals  who are cared for  in long-term care facilities.
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Although there is a study that did not find an association between medication use and

falls13, it is possible to identify that drug interaction can act systemically, providing the

patient  with  drug  toxicity,  delirium,  and  falls  more  frequently  accompanied  by

musculoskeletal  injuries20.  Therefore,  this  issue  requires  attention  from  healthcare

professionals in order to avoid hospitalizations and higher care costs for patients and

healthcare systems.

Regarding  muscle  strength,  measurements  indicate  that  frailty  in  the  elderly  is

described when muscle strength in the handgrip test falls below 14 Kgf, and this factor

may  be  related  to  falls4.  Our  results  showed  average  values  above  the  cutoff  point

(average: 23 Kgf). However, a small portion of men (n=2) and women (n=11) obtained

results below 14 Kgf, which indicates a point of concern. The literature has shown that

grip strength can be a useful indicator of overall health and that its reduction can cause

various  complications  such  as  falls,  hospitalization,  and  death21,22,  thus  this  marker

should be monitored. It is worth noting that the aging process itself is responsible for a

reduction in muscle strength of approximately 21% for ages between 70-79 years and

15% for  ages  between 60-69 years18.  In  this  way,  assessing  muscle  strength becomes

essential to screen for possible muscle deficits and frailty in elderly people.

On the other  hand, in the functional  reach test,  a  systematic review study with

meta-analysis indicates that the results considered satisfactory for elderly people are at

the value of 26.6 cm13. These data are similar to the results found in the present study

with an average of 26 cm. Specifically, 24% of the women in the present study obtained

values below the described cutoff. This could demonstrate impairments in the postural

mechanisms and strategies (anticipatory and compensatory) that are used to maintain or

recover stability limits. Although the functional reach test evaluates the limits of body

stability, the authors reveal in their systematic review study that the data collected by

this test should not be considered absolutely predictive of falls13.

Regarding the practical  implications related to this  study,  it  can be  reported to

healthcare  professionals  to  conduct  evaluations  of  clinical  and  functional  aspects.

Monitoring elderly  individuals,  especially  women,  becomes  important  to  assess  and

detect  falls  and possible  consequences  generated by this  phenomenon. The morning

shift  and  tripping  are  elements  that  can  be  included  in  the  fall  prevention  and

rehabilitation program with guidance (patient  education),  sensorimotor training,  and

body  awareness.  The  strong  point  of  the  study  that  can  be  highlighted  is  the

presentation of data on falls from a sample of physically independent elderly people

living in the community, obtaining the data amidst the pandemic scenario.

Some limitations may be presented as: evaluation by phone contact due to memory

bias,  however,  the  pandemic  scenario  made  other  evaluation  resources  difficult.

However, this method applied has already been used to present the phenomenon of falls

in other studies in the literature23. The use of a structured questionnaire with questions

related to falls developed by the authors and not having assessed the participants' level

of physical activity, although they considered themselves sedentary. 

CONCLUSION

The results of this study showed that the prevalence  of falls  among the elderly

evaluated after 12 months was 20%, without major consequences such as hospitalization

or disabling injuries. Falls predominantly occurred in women, with sidewalks being the

most frequent location and tripping the main reported cause.  These data are from a

population  in  the  Londrina  region,  Paraná  State,  southern  Brazil;  perhaps  other

percentages can be found in different regions of the state and the country.
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