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Risk of falls and its associated factors in hospitalized older adults
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Abstract
Objective: To analyze the risk of falls and its association with demographic and clinical 
variables, cognitive status, risk of sarcopenia and frailty among older adults hospitalized 
in a medical clinic of a university hospital. Method: A quantitative, observational, cross-
sectional analytical study of 60 older adults hospitalized in the medical clinic of a university 
hospital in São Paulo city, São Paulo state, Brazil, was carried out. Questionnaires collecting 
demographic profile and clinical data, the Mini-Mental State Examination, Morse Scale, 
SARC-F Scale and Tilburg Frailty Indicator were applied. Descriptive analyses and the 
Kolmogorov-Smirnov normality test were performed. Spearman’s correlation test was 
used for quantitative variables and the Mann-Whitney U-test for categorical variables. 
Multiple linear regression was used to identify the associations and a significance level 
of 5% was adopted. Results: The study sample comprised predominantly individuals 
that were female, aged 60-79 years and without a partner. Overall, 80% had cognitive 
impairment, 88.3% were diagnosed as frail, 60% were at risk for sarcopenia, and 75% had 
a high risk of falls during hospitalization. Cognitive impairment, frailty and sarcopenia 
risk were associated with risk of falls in the hospitalized older adults. Conclusion: High 
risk of falls in the hospitalized older adults was directly associated with the presence 
of cognitive impairment, frailty syndrome and sarcopenia risk, confirming that these 
factors warrant attention from managers and nursing professionals.
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INTRODUC TION

Population aging is a challenging and complex 
process because, the growth in the older adult 
population is accompanied by an increase in demand 
for health care and in hospital admissions¹. The World 
Health Organization (WHO) estimates that a third 
of older adults experience at least one fall per year. 
These figures make falls the second-leading cause 
of death from unintentional injuries, defined as an 
involuntary event where the body falls to the ground 
or onto another surface².

Hospitalized older adults often present changes 
and physiological complications affecting the 
body, such as decreased tonus, loss of muscle mass, 
flexibility, balance, cognitive changes, polypharmacy, 
and complications due to chronic non-communicable 
diseases (NCDs). This scenario gives rise to 
vulnerabilities and limitations, making this group 
more susceptible to unfavorable health outcomes 
such as falls3,4.

A fall in the intra-hospital environment poses 
a challenge for health professionals and health 
services, potentially resulting in increased morbidity 
and mortality, longer hospital stay and higher care 
costs. In addition, falls can cause injuries, fractures, 
traumatic brain injury and fear of falling again, which 
are linked to immobility and a progressive loss of 
independence5.

The pathophysiology of falls can vary depending 
on individual circumstances. The even is typically 
the result of an imbalance between the individual’s 
ability to maintain postural stability and the demands 
placed on them by the physical environment in which 
they are. This means that falls can result from an 
imbalance between sensory, motor and cognitive 
information necessary to maintain postural stability 
under normal conditions6.

The pathophysiology of falls in older adults is 
more complex due to the changes associated with 
the aging process, including musculoskeletal and 
neurosensory changes. These sensory changes 
can make it difficult to perceive obstacles and/or 
recognize changes in ground surface, which can 
cause a loss of balance6.

Falls are an avoidable multifactorial incident 
and, for preventive measures to be implemented, 
it is fundamental for nurses to identify fall risk at 
the time of patient admission and whenever their 
clinical picture changes. Several risk assessment 
scales are available in the literature to aid diagnosis 
and nurses must be able to apply the assessment  in 
an institutional protocol7.

This event cannot and should not be considered as 
an isolated occurrence, and its associated factors must 
also be analyzed. Thus, it is considered necessary 
and timely to conduct studies which contribute 
to comprehensively assessing the health status of 
hospitalized older adults. 

This study seeks to understand the association 
between the risk of falls and several relevant 
variables, based on the need to improve prevention 
and intervention in falls, thereby promoting greater 
safety and health of older patients in the hospital 
environment.

In view of the above, the objective of this study 
was to analyze the risk of falls and its association with 
demographic and clinical variables, cognitive status, 
risk of sarcopenia and frailty among older adults 
hospitalized in a medical clinic of a university hospital. 

METHOD

A quantitative, observational, cross-sectional 
analytical study of patients hospitalized in the 
medical clinic of a University Hospital in the city 
of São Paulo, Brazil, from August 2021 to January 
2022 was carried out. The hospital is a public state 
teaching institution with a secondary level of care 
complexity. The facility currently has a maximum 
capacity of 236 beds, but 141 beds were active in 
2021. The hospital serves employees of the University 
of São Paulo and also an estimated population of 
more than 500,000 in the surrounding area and 
users of the Unified Health System (Sistema Único 
de Saúde - SUS)8. The medical ward has 28 active 
beds, split equally between two wards, and receives 
patients requiring treatment from minimal to high-
dependency care, classified according to the degree 
of dependency scale adopted in the unit, and handles 
about 270 admissions per quarter. 
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The study sample size was calculated using a type 
I error rate with an alpha of 0.05, a beta equivalent 
to a type II error rate of 0.30, and an expected 
correlation coefficient of 0.30, yielding an estimated 
total of 67 participants.

The study population was selected using 
convenience sampling by interviewing 60 older 
adults hospitalized at the medical clinic. The 
following inclusion criteria were defined for 
participation in the study: patients aged ≥60 years, 
hospitalized in the medical clinic, and evaluated 
within the first 72 hours. Exclusion criteria were: 
inability to communicate verbally, altered level of 
consciousness, and patients with suspected covid-19 
placed in isolation for droplets and aerosols, as 
determined by the Hospital Infection Control 
Commission.

The information was collected by a researcher 
with previous training by the study coordinator via 
a patient interview and by extracting information 
from the patient’s medical record, using:

• Demographic profile questionnaire: to identify 
information such as gender (male or female); age 
(years); marital status (single, married, widowed or 
divorced) and monthly income (Brazilian Reals 
(BRL) – R$).

• Clinical data questionnaire: data such as blood 
pressure, heart rate, respiratory rate and pulse 
oximetry were obtained from the medical records 
upon admission to the unit. 

• Mini-Mental State Examination (MMSE): this 
test was used to assess cognitive function of 
participants. It consists of questions grouped into 
seven categories, each of which has the objective 
of assessing different specific cognitive functions: 
orientation to time (5 points), orientation to place 
(5 points), three-word registration (3 points), 
attention and calculus (5 points), delayed recall 
of words (3 points), language (2 points), sentence 
repetition(1 point), visuoconstruction ability (1 
points), comprehension of commands (3 points), 
sentence writing (1 point) and drawing (1 point). 
Scale score ranges from 0 to 30 points; the cut-
off point for illiterate individuals is 20 points, 24 
for those with 1-4years of formal education, 26.5 

for 5-8 years, 28 for 9-11 years, and 29 points for 
individuals with >11 years of education9. 

• Morse Fall Scale: this was used to assess the risk 
of falling in hospitalized patients, translated and 
validated into Portuguese10. The scale consists of 
six domains with different scores ranging from 0 
to 125 points. The evaluated domains are: history 
of falling; secondary diagnosis; use of intravenous 
device; ambulatory aid; gait; and mental status. A 
patient scoring 0-24 points is classified as having 
a low risk of falling during hospitalization; 25-
44 as a moderate risk; and ≥45 as having a high 
risk of falling10. 

• SARC-F: a simple questionnaire for rapidly 
diagnosis of sarcopenia ( by screening the risk 
of sarcopenia in older adults. The SARC-F version 
was validated for use in Portuguese and consisted 
of five objective questions about strength, 
walking, rising from a chair, climbing a flight 
of stairs and falls history. In addition, it includes 
measurement of calf circumference. Scale score 
ranges from 0 to 20, and older adults scoring 
0-10 points do not present signs suggestive of 
sarcopenia, while scores of 11-20 are suggestive 
of sarcopenia11.

• Tilburg Frailty Indicator (TFI): this instrument 
measures the frailty level of older adults. The 
TFI has been validated and translated into 
Portuguese12. and is made up of 15 objective self-
reported questions, of which 11 are answered 
with “yes or no” and 4 also provide the option 
“sometimes”. These questions are divided into 
three domains: physical, psychological and social. 
The final score ranges from 0-15 points, with 
scores ≥ 5 points indicating the individual is 
considered frail12.

Descriptive analyses were performed to analyze 
the information. Categorical variables were 
expressed as frequency and percentages, while 
numerical variables were expressed as measures of 
central tendency (mean and standard deviation). In 
addition, the normality of the data was tested using 
the Kolmogorov-Smirnov test.

Having confirmed the data did not display 
normality, non-parametric statistics using the 
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Spearman’s correlation test and Mann-Whitney 
U test-were employed. Multiple linear regression 
was used to identify the association of fall risk with 
demographic and clinical variables, cognitive status, 
risk of sarcopenia and frailty. A significance level of 
5% was adopted for all statistical tests.

The participants and researchers signed the 
Informed Consent Form (ICF) in two copies before 
starting data collection, with one copy retained by 
the participant. The present study was approved by 
the Ethics Committee of the School of Nursing of 
the University of São Paulo under permit number 
4.960.408 and by the University Hospital under 
permit number 4.994.951, complying with the 
requirements of Resolution No. 466/2012.

RESULTS

Analysis of the sociodemographic characteristics 
of the 60 participants showed that 53.3% were 
female, 71.7% aged 60-79 years, mean age 73.9 
years (SD=8.70), and 56.7% had no partner. For the 
sample assessed, mean number of years of formal 

education was 6.9 (SD=4.18), 76.7% were retired, 
and mean income was R$3,401.67 (SD=3,040.21). In 
addition, 81.7% lived with a mean of 3.2 (SD=2.2) 
other people (Table 1).

For the clinical evaluation, mean results for vital 
signs were within the normal range and mean oxygen 
saturation was 93.5% (SD=3.7). Overall, 80% of the 
sample had cognitive impairment according to the 
scale used, while 88.3% were categorized as frail, 
60% at risk for sarcopenia and 75% high-risk for 
falling during hospitalization (Table 2).

A correlation was identified on the bivariate 
analysis of age ( p=0.020), frailty ( p=0.002) and 
sarcopenia (p=0.001) with the risk of falling (Table 3). 

Comparison of the means revealed an association 
between cognitive status ( p= 0.003) and risk of 
falling (Table 4).  

The regression analysis showed that cognitive 
impairment, frail status and  sarcopenia risk were 
associated with risk of falling in the hospitalized 
older adults (Table 5).

Table 1. Sociodemographic data of older adults hospitalized at the medical clinic of a hospital in São Paulo, 
Brazil, 2021.

Variable n (%)
Gender
Female 32 (53.3)
Male 28 (46.7)
Age (years)
60-79 43 (71.7)
≥80 17 (28.3)
Marital status
No partner 34 (56.7)
Has partner 26 (43.3)
Employment status
Retired 46 (76.6)
Homemaker 9 (15.0)
Self-employed 3 (5..0)
Employed 1 (1..7)
Unemployed 1 (1..7)
Lives alone
No 49 (81.7)
Yes 11 (18.3)
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Table 2. Clinical evaluation of older adults hospitalized at the medical clinic of a hospital in São Paulo, Brazil, 2021.

Variable n (%) Mean (=SD)
Cognitive status (MMSE)
Impairment 48 (80.0)
No impairment 12 (20.0)
Frailty (TFI)
Frail 53 (88.3)
Not frail 7 (11.7)
Sarcopenia (SARC-F)
At risk 36 (60.0)
No risk 24 (40.0)
Risk of falling (MORSE)
Low risk 4 (6.7)
Moderate risk 11 (18.3)
High risk 45 (75.0)
Systolic blood pressure (mmHg) 128.32 (25.3)
Diastolic blood pressure (mmHg) 88.42 (91.8)
Heart rate (bpm) 82.32 (16.5)
Respiratory rate (rpm) 21.20 (3.9)
Oxygen saturation (%) 93.52 (3.7)

Table 3. Correlation of demographic and clinical variables with risk of falling in older adults hospitalized at the 
medical clinic of a hospital in São Paulo, Brazil, 2021.

Variable Correlation p-value
Age 0.29 0.020
Education -0.14 0.270
Frailty 0.39 0.002
Sarcopenia 0.43 0.001
Systolic blood pressure 0.01 0.910
Diastolic blood pressure -0.16 0.220
Temperature 0.15 0.240
Heart rate 0.09 0.450
Respiratory rate 0.09 0.450
Oxygen saturation 0.04 0.700

Spearman’s correlation = p<0.05
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Variables excluded from the model were age, 
gender, number of people living with the older adult, 
marital status, education, heart rate, respiratory rate, 
blood pressure, temperature, and oxygen saturation. 

DISCUSSION

The study population comprised predominantly 
females and younger older adults without a partner. 
The risk of falling was greater among older adults 
with impaired cognitive status, presence of frailty 
and risk of sarcopenia at hospital admission. These 
results corroborate the national and international 
literature, where similar studies show that the older 
adult population is mostly female with a mean age 
of 70 years13-16.

A total of 75% of the participants in this study 
were at risk of falls during hospitalization. Similar 

results were found in a study that also used the Morse 
Fall Scale to assess the risk of falls17. The authors of 
the study found that more than half of the sample of 
hospitalized older adults had a high risk of fall events17.

It is noteworthy that falling is associated with 
the presence of intrinsic factors such as age, 
multimorbidity, psychomotor agitation, mental 
confusion, history of falls, visual impairment, muscle 
weakness, gait disorders, incontinence, hypotension, 
and may be aggravated by frailty, polypharmacy and 
possible drug-drug interactions5,17,18. The authors 
of an integrative review concluded that the main 
risk factors for falls among older adults in the 
hospital environment were visual impairment and 
polypharmacy19.

In addition, falling is also associated with the 
presence of extrinsic factors within the hospital 
environment, which include inadequate lighting in 

Table 4. Analysis of risk of falling for demographic variables and cognitive status of older adults hospitalized at 
the medical clinic of a hospital in São Paulo, Brazil, 2021

Variable n Mean risk of falling (Morse scale) p-value
Sex 0.62
Female 32 29.47
Male 28 31.68
Marital status 0.66
Has  partner 26 29.38
No partner 34 31.35
Lives alone 0.29
No 49 31.61
Yes 11 25.55
Cognitive status (MMSE) 0.003
Impairment 48 33.78
No impairment 12 17.38

Mann-Whitney U = p<0.05

Table 5. Association of risk of falling with clinical variables of older adults hospitalized at the medical clinic of 
a hospital in São Paulo, Brazil, 2021.

Variable B           p-value 95%CI
Cognitive status (no impairment) (MMSE) 17.66 0.030 1.49 – 33.84
Frailty (TFI) 2.94 0.010 1.55 – 5.33
Sarcopenia (SAC-F) 1.41 0.010 1.30 – 2.53

Multiple linear regression = p<0.05.
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the wards and rooms, slippery floors, poorly placed 
furniture, excess furniture, non-adapted bathrooms, 
stairs and lack of bed rails5,18,20. Although many risk 
factors are not unique to hospital settings, they may 
be more commonly associated with hospitals due to 
their higher prevalence among hospitalized patients21.

Hospitalized older adults were found to have a 
predominance of cognitive impairment. In a study 
carried out in Saudi Arabia of 130 hospitalized older 
adults, the authors found that 48.6% had cognitive 
impairment22. Another study carried out in Germany 
involving 1,469 hospitalized older adults showed that 
40% of participants had cognitive impairment23.

According to the results of the present study, older 
adults with MMSE results suggestive of cognitive 
impairment had a 17.66 times greater risk of falling. 
This result is similar to other national studies24-26. 
These data are also consistent with international 
studies. For example, a study conducted in the United 
States comparing risk of fall scores determined using 
two different evaluation forms found that older adults 
with cognitive impairment were 14 times more likely 
to have postural instabilities and consequent falls27.

Hospitalization itself is recognized as a risk factor 
for functional and cognitive decline in older adults 
as, in this situation, they are subject to immobility, 
loss of autonomy and complications24,28. Cognitive 
impairment and high risk of falling may be associated 
due to the link between motor and sensory systems 
during the neurological processes involved in the 
cognition needed for motor planning, dual-tasking 
and adaptation to the environment. Thus, older 
adults with cognitive impairment may slow down 
their movements to react to imbalances and impaired 
mobility, constituting factors which contribute to 
fall events26.

Over half of the participants in the present 
study were diagnosed as frail. In a Brazilian study 
determining the prevalence of frailty syndrome in 
older adults and its relationship with the risk of falling 
in 101 older adults of both sexes, results showed that 
84.1% of the sample were at risk of falls and that fall 
prevalence among those classified as frail was 100%29.

There is agreement among scholars on the subject 
regarding the senescence process associated with 

changes to multiple systems, favoring the emergence 
of the frailty syndrome and unfavorable health 
outcomes which can, in turn, lead to hospitalizations 
and falls30.

Science and research have long recognized 
and investigated the relationship between frailty 
syndrome in older adults and the risk and occurrence 
of falls30,31. Frailty is considered a clinical syndrome 
of a multifactorial nature, characterized by a decrease 
in energy reserves and reduced resistance to stressors; 
these conditions result from the cumulative decline 
of physiological systems32. Thus, a strong association 
has been found between frailty and the occurrence 
of falls, as explained by the increase in comorbidities, 
cognitive impairment and sarcopenia33.

This study showed a predominance of high risk 
for falling in older adults at greater risk for sarcopenia 
in a directly proportional relationship. Sarcopenia is 
defined as a progressive generalized muscle disorder 
which is directly associated with a greater probability 
of developing complications such as fractures and 
physical immobility34. The European consensus 
on sarcopenia (EWGSOP 2) highlighted a loss of 
muscle strength as an important predictor for adverse 
outcomes, thus defining it as a primary parameter 
of sarcopenia; and sarcopenia is considered severe 
when associated with low physical performance34.

A Japanese study in which the SARC-F was 
used (same tool used in the present investigation for 
sarcopenia screening), found a statistical association 
between SARC-F score and in-hospital falls. A 
SARC-F score ≥2 was found to be significantly 
associated with a higher incidence and risk of falls. 
Among the subitems of the SARC-F, the hazard 
ratios for climbing stairs and for a history of falls 
were significantly higher. These findings suggests 
that the SARC-F score can help predict falls among 
hospitalized older adults26.

Sarcopenia is part of the complex picture of 
frailty as a key element in this syndrome due to its 
relationship with the significant loss of muscle mass, 
and is associated with fall events in older adults33. The 
multiple causes of sarcopenia are congruent with the 
causes of frailty syndrome, including hormonal and 
nutritional alterations, physical inactivity, decline in 
motor neurons and chronic inflammation35.
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The present study has an important limitation with 
regard to the small number of older adult participants. 
The factors associated with the risk of falling might 
have stronger links if investigated in a larger sample. 
Nevertheless, the results reported are relevant in 
providing theoretical and practical support to devise 
strategies for reducing fall risk in hospitalized older 
adults. Identifying the risk of falling in hospitalized 
older adults is a nurse’s responsibility to improve 
patient safety. On a broader level, identifying the 
factors which contribute to increased risk leads to 
greater safety of this population, thereby avoiding 
injuries, longer hospitalization and premature death.  

CONCLUSION

The results showed that the high risk of falling 
in older adults hospitalized in the medical clinic of 
a university hospital was directly associated with the 
presence of cognitive impairment, frailty syndrome 
and the risk of sarcopenia, confirming that these 
factors warrant attention from health managers and 
nursing professionals.

The study makes a strong contribution toward 
planning nursing care for hospitalized older 
adults, provides easily accessible scales that can 
be incorporated and applied in protocols for 
evaluating older adults, thereby preventing falls 
and other complications while accommodating the 
particularities and health demands of this group.

Future studies in the area could collect data in 
different wards to identify health conditions that 
can cause older adults to sustain more falls. Nursing 
professionals should thoroughly investigate the 
variables involved in the risk and occurrence of in-
hospital falls, together with the associated factors 
revealed in this study, to improve protocols for the 
prevention of falls and health-related complications 
of hospitalized older adults and improving patient 
safety.
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