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Which test has better accuracy for screening for 
falls in community-dwelling older adults: handgrip 
strength or five-times sit-to-stand test?
Qual teste tem melhor acurácia para rastrear quedas em idosos comunitários: força de preensão 
manual ou o teste de sentar e levantar da cadeira?
¿Qué prueba tiene una mejor precisión para el seguimiento de las caídas en los adultos 
mayores que viven en comunidad: la fuerza de agarre manual o la prueba de sentarse y 
levantarse de la silla?
Letícia Silvano Guimarães1, Adriana Neto Parentoni2, Vanessa Amaral Mendonça3, Ana Cristina 
Rodrigues Lacerda4, Ana Lúcia Danielewicz5, Núbia Carelli Pereira de Avelar6

ABSTRACT | Various instruments can be used to screen 

for falls in older adults, notably the five-times sit-

to-stand test (5XSST) and handgrip strength (HGS). 

However, knowledge on which of the two presents greater 

predictive ability to identify an association with fall history 

is missing. This knowledge may help identify older adults 

at higher risk of falling and enable the proposal and 

implementation of early prevention and rehabilitation 

strategies. Hence, this study sought to determine which 

strength test presents better accuracy for screening 

for falls in community-dwelling older adults: HGS or 

5XSST. A cross-sectional study was conducted with a 

probabilistic sample of 308 community-dwelling older 

adults. Dependent variable consisted of self-reported fall 

history in the past 12 months; predictive variables included 

the performance on the 5XSST and HGS tests. Statistical 

analysis used Receiver Operating Characteristic (ROC) 

curve. HGS showed better accuracy for screening for 

falls in community-dwelling older women. Older women 

with HGS ≤ 16.05 kgf [AUC: 0.69 (95%CI: 0.54–0.81)] are 

more likely to have a history of falls. No predictive values 

were found for HGS in men, nor for 5XSST in either men 

or women. HGS is an important screening tool for falls 

in community-dwelling older women.

Keywords | Accidental Falls; Hand Strength.

RESUMO | Diversos instrumentos podem ser utilizados 

para o rastreio de quedas em idosos, dentre os quais 

destacam-se a força de preensão manual (FPM) e o teste 

de sentar e levantar da cadeira de 5 repetições (TSLC5rep). 

No entanto, não se sabe qual dos dois testes teria maior 

capacidade preditiva para identificar associação com o 

histórico de quedas. Esse conhecimento poderá identificar 

idosos com maior risco de cair e permitir a proposição 

e o estabelecimento de estratégias de prevenção e 

reabilitação precoce. Busca-se, portanto, determinar qual 

teste de força tem melhor acurácia para rastrear quedas 

em idosos comunitários: a FPM ou o TSLC5rep. Tratou-

se de um estudo transversal, com amostra probabilística 

de 308 idosos comunitários. A variável dependente foi 

o histórico de quedas relatadas nos últimos 12 meses, e 

as variáveis analisadas foram o desempenho nos testes 

FPM e TSLC5rep. A análise estatística foi realizada por 

meio da receiver operating characteristic curves (ROC). 

http://dx.doi.org/10.590/1809-2950/12371922012015
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A FPM obteve melhor acurácia para rastrear quedas em idosas 

comunitárias do sexo feminino. Idosas com FPM≤16,05kgF 

[AUC:  0,69 (95%IC:0,54-0,81)] têm maiores chances de 

apresentarem histórico de quedas. Não foram encontrados 

valores preditos para a FPM em homens, nem para o TSLC5rep 

em homens e mulheres.

Descritores | Acidentes por Quedas; Força da Mão.

RESUMEN | Varios instrumentos pueden utilizarse para realizar un 

seguimiento de las caídas en los adultos mayores, entre los cuales se 

destacan la fuerza de agarre manual (FAM) y la prueba de sentarse 

y levantarse en la silla de 5 repeticiones (PSLS5rep). Sin embargo, 

no se sabe cuál de las dos pruebas tendría la mayor capacidad 

predictiva para identificar una asociación con el historial de caídas. 

Este conocimiento puede identificar a los adultos mayores con 

mayor riesgo de caídas y permitir la propuesta y la elaboración de 

estrategias de prevención y rehabilitación temprana. Así, se pretende 

determinar qué prueba de resistencia tiene mejor precisión para 

rastrear caídas en adultos mayores que viven en comunidad: la FAM 

o la PSLS5rep. Se trata de un estudio transversal, con una muestra 

probabilística de 308 adultos mayores que viven en comunidad. 

La variable dependiente fue el historial de caídas reportado en los 

últimos 12 meses, y las variables evaluadas fueron el desempeño 

en las pruebas FAM y PSLS5rep. El análisis estadístico se realizó 

mediante el uso de receiver operating characteristic curves (Roc). 

La FAM obtuvo una mejor precisión para rastrear las caídas en 

mujeres mayores que viven en comunidad. Las mujeres mayores 

con FAM≤16,05 kgF [AUC: 0,69 (IC 95%:0,54-0,81)] tienen más 

probabilidades de haber sufrido caídas anteriormente. No se 

encontraron los valores pronosticados para FAM en hombres ni 

para la PSLS5rep en hombres y mujeres.

Palabras clave | Accidentes por Caídas; Fuerza de Mano.

INTRODUCTION

Falls are described as a body’s unintentional 
displacement to a level below its initial position 
which cannot be corrected in due time, determined by 
multifactorial circumstances that compromise stability1. 
Considered a public health concern due to their high 
prevalence and incidence among older adults, estimates 
indicate that 27% of Brazilian community-dwelling 
seniors fall each year2. Falls bring physical3, psychological4, 
and social5 consequences, and are responsible for the 
increase in morbidity and mortality rates6, fractures and 
hospitalizations7.

Multifactorial8, falls are associated with proprioceptive 
changes9, visual impairment10, and balance and gait 
dysfunctions11. Additionally, reduced muscle strength12 
is one possible cause. The second edition of the European 
Working Group on Sarcopenia in Older People 
(EWGSOP2)13 proposes assessing the reduction in muscle 
strength by handgrip strength (HGS)14 or by the five-
times sit-to-stand test (5XSST)15, as they are quick and 
easily applicable tests, as well as predictors of negative 
health outcomes16.

Evidence suggests using the 5XSST16-19 and 
HGS16,19,20 to assess one’s predisposition to fall. Buatois 
et al.18 found that individuals who spent 15 seconds 
or more to complete the 5XSST presented a higher 
risk of recurrent falls. Gafner et al.21 recommend HGS 
for assessing the risk of falling in hospitalized and 

community-dwelling seniors. However, knowledge on 
which of these two tests would be more suitable for 
screening falls in older adultsto facilitate identifying 
those most susceptible to falling is missing. Hence, this 
study determined which strength test presents better 
accuracy for screening for falls among community-
dwelling older adults: HGS test or 5XSST.

METHODOLOGY

Study design

A cross-sectional study was conducted with a 
probabilistic sample of 308 community-dwelling older 
adults living in the municipality of Balneário Arroio do 
Silva, Brazil.

Sample selection

Sample size calculation considered the total senior 
population registered in the city’s health system (n=2883). 
A prevalence of 50% was estimated for unknown outcomes, 
adopting a 95% confidence level and a sampling error of 
six percentage points, thus estimating the need for 302 
study volunteers. Older adults with symptoms suggestive 
of cognitive impairment as per the cut-off point for 
cognitive decline classification proposed by Bertolluci 
et al.22—illiterate (13 points), low and medium schooling 



﻿﻿Guimarães et al. Test screening for falls quedas

3

(18 points) and high schooling (26 points)—, bedridden, 
dependent in daily activities, presenting with neurological 
and orthopedic diseases, with severe balance, vision and 
hearing disorders that could prevent performing the 
evaluative tests, and seniors living in long-term care 
institutions or who changed their residential address 
were excluded.

Measurement instruments

Dependent variable consisted of self-reported 
history of falls in the past 12 months1. Predictive 
variables included the 5XSST and HGS performance. 
5XSST was performed by sitting and standing up 
from a chair with a standard 43cm height five times, 
as quickly as possible, with the arms crossed across 
the chest15. Performance was assessed by measuring 
the time taken by the individual to perform the five 
repetitions, measured in seconds.

HGS test was performed using a Saehan hydraulic 
manual dynamometer (Model SH5001, Saehan 
Corporation, Changwon, 630-803, Korea). Participants 
performed the test seated, with knee flexion angle at 90°, 
shoulder in adduction and neutral rotation, elbow flexion 
at 90°, forearm and wrist in neutral position23. Seniors 
were asked to perform an isometric contraction for six 
seconds, in two attempts. The average value between both 
attempts was analyzed. Crude and normalized values for 
body mass (kg), height (m) and body mass index (BMI) 
(kg/m2) of 5XSST and HGS are presented in the results 
separated by gender.

Statistical analysis

All data were entered into the SPSS statistical 
program (IBM®, Chicago, IL, USA), version 23.0. A 5% 
significance level was adopted. Descriptive analyses were 
performed and the proportion values (%) and respective 
95% confidence intervals (95%CI) were presented.

Receiver Operating Characteristic Curves (ROC) 
analysis assessed the sensitivity, specificity, odds ratio for 
positive (+LR) and negative (-LR) tests for the outcome 
variable.

RESULTS

Of the 540 eligible older adults, 64 were excluded 
due to change of address, 31 due to incomplete records, 

29 due to refusal, 84 due to losses and 24 due to death, 
totaling 308 seniors evaluated (Figure 1). Most sample 
participants were women (57.8%), predominantly in the 
60-69 years age group (57.3%). Additionally, 32.7% had 
a history of falls in the past 12 months. Table 1 describes 
the sample characterization data.

2,833 older adults registered on the health system

540 randomized older adults

84 losses
29 refusals
24 deaths

31 incomplete records
64 changes of address

308 eligible older adults

Figure 1. Sample eligibility representation flowchart

HGS test presented the best accuracy for screening 
for falls in community-dwelling female older adults. 
Cut-off point of  ≤16.05kgF showed the best sensitivity 
and specificity values, and an AUC of 0.69 (95%CI:0.54-
0.81). Additionally, the BMI- and body mass-adjusted 
HGS tests were capable of screening for falls in senior 
women, with an AUC of 0.71 (95%CI: 0.55-0.84) and 
0.72 (95%CI: 0.56-0.84), respectively. Height-adjusted 
HSG showed no significant results in screening for falls 
in female older adults.

When considering the male participants, both the 
HGS test and the body mass-, height-, and BMI-adjusted 
HSG obtained no significant values. Regarding 5XSST, 
we observed no significant results in screening for 
falls in senior women and community-dwelling older 
adults. Moreover, the performance obtained in 5XSST 
normalized for body mass, height, and BMI was unable 
to predict falls in both genders.
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Table 1. Sample characterization and performance in the HGS and 5XSST tests by community-dwelling older adults living in the municipality 
of Balneário Arroio do Silva, Brazil

Characterisitc Women Men

178 (57.8%) 130 (42.2%)

Age group
60-69 years
70-79 years
>80 years

102 (57.3%)
57 (32.0%)
19 (10.7%)

66 (50.8%)
52 (40.0%)
12 (9.2%)

History of falls
History
No history

105 (59.3%)
72 (40.7%)

101 (78.3%)
28 (21.7%)

Anthropometric measurements
Body mass (kg)
Height (m)
BMI (kg/m2)

69.07 (12.78)
1.56 (0.05)

28.45 (5.02)

82.63 (22.32)
1.69 (0.05)
28.87 (7.62)

Test performance
Mean HGS (kgF)
5XSST (s)

22.42 (6.54)
16.42 (8.38)

40.60 (34.20)
14.45 (4.82)

Adjusted test performances ª
Mean HGS-Mass (kgF/kg)
Mean HGS-Height (kgF/m)
Mean HGS-BMI (kgF/kg/m2)

5XSST-Mass (s/kg)
5XSST-Height (s/m)
5XSST-BMI (s/kg/m2)

0.33 (0.10)
14.35 (4.05)
0.81 (0.28)

0.25 (0.16)
10.53 (5.38)
0.60 (0.38)

0.50 (0.42)
24.13 (20.91)

1.43 (1.11)

0.18 (0.07)
8.55 (2.83)
0.53 (0.20)

HGS: handgrip strength. 5XSST: five-times sit-to-stand test. kg: kilograms. m: meters. kg/m²: kilograms per square meter. kgF: kilograms force. s: seconds. kgF/kg: kilogram force per kilogram. kgF/m: kilogram 
force per meter. kgF/kg/m2: kilogram force per kilograms per square meter. s/kg: seconds per kilogram. s/m: seconds per meter. s/kg/m2: seconds per kilogram per square meter. BMI: body mass index.

Table 2. Area under the ROC curve analysis and general and specific predictive HGS test values
Women

Variable Predictive value AUC (95%CI) Sensitivity Specificity +LR −LR

Mean HGS 
≤16.05

kgF
0.69

(0.54-0.81)*
47.37% 85.71% 3.32 0.61

Mean HSG/Massª ≤0.28 kgF/kg
0.72

(0.56-0.84)*
50.00% 81.48% 2.70 0.61

Mean HGS/BMIª ≤0.77 kgF/kg/m2 0.71
(0.55-0.84)*

76.47% 55.56% 1.72 0.42

AUC: Area Under the ROC Curve. +LR: probability ratio for positive test. −LR: probability ratio for negative test. HGS: handgrip strength. kgF: kilogram force. kgF/kg: kilogram force per kilogram. kgF/kg/
m2: kilogram force per kilograms per square meter. BMI: body mass index. C*p<0.05

Table 3. Area under the ROC curve analysis of the variables in community-dwelling seniors.
Parameter Women Men

AUC (95%CI) AUC (95%CI)

Mean HGS (kgF) -
0.56

(0.29-0.84)

Mean HSG/Massa (kgF/kg) -
0.56

(0.29-0.83)

Mean HGS/Heighta (kgF/m)
0.66

(0.49-0.83)
0.59

(0.29-0.90)

Mean HGS/BMIa (kgF/kg/m2) -
0.54

(0.25-0.83)

5XSST (s)
0.49

(0.40-0.59)
0.58

(0.45-0.70)

5XSST/Massa (s/kg)
0.48

(0.38-0.57)
0.55

(0.44-0.67)

5XSST/Staturea (s/m)
0.50

(0.40-0.60)
0.58

(0.46-0.71)

5XSST/BMIa (s/kg/m2)
0.46

(0.36-0.55)
0.55

(0.42-0.67)
AUC: Area Under the ROC Curve. HGS: handgrip strength. 5XSST: five-times sit-to-stand test. kgF: kilogram force. s: seconds. kgF/kg: kilogram force per kilogram. kgF/m: kilogram force per meter. kgF/
kg/m2: kilogram force per kilograms per square meter. s/kg: seconds per kilogram. s/m: seconds per meter. s/kg/m2: seconds per kilogram per square meter.
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DISCUSSION

Our study sought to determine which test—HGS or 
5XSST—presented better accuracy for screening for falls 
in community-dwelling older adults. Our main finding 
evince that female seniors with HGS ≤16.05kgF were 
more likely to have a history of falls. Analysis found no 
predictive values for HGS in men, nor for 5XSST in 
men or women.

Wang et al.24 showed that values lower than 18.65 
kg in senior women and 28.35 kg in older adults with 
diabetes were associated with a history of falls. Shimada et 
al.25 observed that community-dwelling older adults with 
HGS ≤17kg are more susceptible to falls. In hospitalized 
and community-dwelling older adults, HGF ≤70kPa is 
associated with the occurrence of falls21. Additionally, 
Pijnappels et al.26 evince that HGS obtained sensitivity 
and specificity to discriminate between fallers and 
non-fallers. Our data differ from the aforementioned.  
However, we obtained higher specificity values and lower 
sensitivity values.

Although the mechanisms involved in the association 
between low HGS and falls are not yet fully understood 
HGS correlates with overall strength in community-
dwelling older adults27. Yang et al.19 suggest that senior 
fallers have impaired isometric strength compared with 
non-fallers. Additionally, as upper limb muscle strength 
is required to perform most basic and instrumental daily 
activities, community-dwelling seniors are expected 
to perform better in the test16. Despite not assessing 
sarcopenia, our cut-off point for predicting risk of a history 
of falls using HGS was similar to that obtained by the 
EWGSOP2 for sarcopenia diagnosis.

Although with advancing age the loss of muscle 
function verified by HGS is greater than the decline 
in muscle mass in the upper limbs, especially in men28, 
previous studies have also showed the association of 
lower HGS with falls in senior women, but not in older 
man24,29,30. Tavares et al.29 observed that older female fallers 
present lower HGS compared with non-fallers, which may 
be related to the development of sarcopenia, aging, and 
physical inactivity. Low HGS is independently associated 
with a significantly higher risk of falls, particularly in 
women with impaired balance30. Additionally, HGS is 
associated with the risk of falls in older women with 
diabetes. However, we observed no association between 
risk of falls and HGS in older diabetics24.

Reduced muscle strength of the lower limbs 
constitutes a risk factor for the occurrence of falls26, 

and its decline with aging is greater when compared 
with the upper limbs31. Zhang et al.17 noted that the 
inability to complete the 5XSST was associated with 
incident falls of senior Italians followed for three 
years. Previous studies evinced the use of 5XSST 
to predict falls in institutionalized older adults over 
80 years of age16 and in older women12. In our study, 
however, the 5XSST obtained no significant values for 
screening for falls in community-dwelling older adults 
of both genders. Importantly, this difference may be 
due to the sample’s sociodemographic characteristics, 
consisting of community-dwelling older adults in  the 
60-69 years age group. Additionally, we evaluated the 
history of falls in the past 12 months, not the recurring 
falls. Our findings corroborate those of Porto et al.32, 
who evinced that peak torque of the lower limbs is 
not associated with future falls in independent and 
autonomous community-dwelling older adults. Hence 
their suggestion to use tests to assess lower limb strength 
for functionally compromised older adults who present 
mobility problems, are institutionalized, or suffer from 
recurrent falls.

Our study provides contributions to clinical practice, 
as it enables identifying senior women susceptible to falls 
by using a recommended, fast and easily applicable test, 
in addition to showing better efficacy compared with 
mobility tests33.

CONCLUSION

HGS is a better accurate measurement instrument 
for screening for falls in community-dwelling senior 
women which can be used in clinical practice and scientific 
research.

DATA AVAILABILITY

The data underlying this study are available in the 
published article.
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