
Accuracy of different handgrip values to identify mobility 
limitation in older adults

Maicon Luís Bicigo Delinocente, MSca, Danilo Henrique Trevisan de Carvalho, MScb, 
Roberta de Oliveira Máximo, MScb, Marcos Hortes Nisihara Chagas, PhDa,c, Jair Licio 
Ferreira Santos, PhDd, Yeda Aparecida de Oliveira Duarte, PhDe, Andrew Steptoe, PhDf, 
Cesar de Oliveira, PhDf, Tiago da Silva Alexandre, PhDa,b,c,f,*

aPost graduate program in Gerontology, Federal University of São Carlos, São Carlos, Brazil

bPost graduate program in Physiotherapy, Federal University of São Carlos, São Carlos, Brazil

cDepartment of Gerontology, Federal University of São Carlos, São Carlos, Brazil

dDepartment of Social Medicine, University of São Paulo, Ribeirão Preto, Brazil

eDepartment of Medical-surgical Nursing, University of São Paulo, São Paulo, Brazil

fDepartment of Epidemiology and Public Health, University College London, London, UK

Abstract

Background/Objective: Mobility limitation is commonly the first sign of impaired physical 

function and predisposes older adults to disability. Moreover, recent epidemiological studies have 

classified neuromuscular strength as the best explanator of mobility limitation. However, existing 

cutoffs have not been adequately analyzed regarding accuracy. Therefore, our aims were to define 

and compare the accuracy of different cutoff points of handgrip strength for the identification of 

mobility limitation.

Methods: Cross-sectional study with 5,783 participants from the SABE (Saúde, Bem-Estar e 

Envelhecimento [Health, Wellbeing and Aging]) and ELSA (English Longitudinal Study of 

Ageing) cohorts aged 60 years or older. Handgrip strength was measured using a dynamometer. 
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Walking speed <0.8m/s was considered mobility limitation. Receiver operating characteristic 

curves and probabilities of presenting mobility limitation were calculated.

Results: Handgrip strength <32 kg for men and <21 kg for women demonstrated good diagnostic 

accuracy for mobility limitation, with 49.1% sensitivity and 79.8% specificity for men and 58.6% 

sensitivity and 72.9% specificity for women. The fully adjusted models had an area under the 

curve of 0.82 for men and 0.83 for women, with odds of presenting mobility limitation of 1.88 

[95% CI: 1.50 – 2.37] for men and 1.89 [CI95 %: 1.57 – 2.27] for women.

Conclusions: The results of this study support the accuracy of handgrip strength as a clinical 

marker of mobility limitation. Furthermore, manual dynamometry is easily incorporated into 

clinical practice, has a good cost-benefit, besides being a simple, valid, reliable and effective 

method for use in both the scientific community and outpatient practice.
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1. Introduction

Handgrip strength is one of the key components in the evaluation of frailty and sarcopenia 

and is strongly associated with diverse negative outcomes in older adults (Dodds et al., 2014; 

Cruz-Jentoft et al., 2019). Among such outcomes, the Foundation for the National Institutes 

of Health Sarcopenia Project reports that a mobility limitation is commonly the first sign of 

impaired physical functioning and predisposes older adults to functional disability, falls 

(Cruz-Jentoft et al., 2010; Cruz-Jentoft et al., 2019), hospitalizations (Kim & Choi, 2013), 

institutionalization and premature death (Alexandre, Duarte, Santos, Wong & Lebrão, 2014).

The European Working Group on Sarcopenia in Older People (EWGSOP, 2018) 

recommends concentrating the diagnosis of sarcopenia on low muscle strength as its 

fundamental characteristic, suggesting handgrip cutoffs of < 27 kg for men and < 16 kg for 

women (Cruz-Jentoft et al., 2019). Researchers have also suggested an association between 

low muscle strength and reductions in both muscle mass and quality and that a poor physical 

performance attributed to the mobility limitation is an indicator of the severity of sarcopenia 

adults (Dodds et al., 2014; Cruz-Jentoft et al., 2019).

However, consensus has not been achieved about the best cutoff point for handgrip strength 

to identify mobility limitation (Cawthon et al., 2020; McLean et al., 2014; Studenski et al., 

2014; Manini, 2013). Lauretani and collaborators (2003) were the first researchers to present 

a cutoff for handgrip strength as an explanator of mobility limitation (< 30 kg for men and < 

20 kg for women). Different cutoffs were subsequently proposed, such as < 37 kg for men 

and < 21 kg for women (Sallinen et al., 2010); < 32.45 kg for men and < 18.95 kg for 

women (Dong et al., 2016); < 25.8 kg for men and < 17.4 kg for women (Vasconcelos et al., 

2016); and < 39 kg for men and < 22 kg for women (Duchowny, Peterson & Clarke, 2017). 

Moreover, Aley and collaborators (2014) proposed cutoffs of < 26 kg for men and < 16 kg 

for women as a better indicator of weakness associated with mobility limitation and cutoffs 
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of < 32 kg for men and < 20 kg for women as a better indicator of intermediate weakness 

associated with mobility limitation.

Cawthon et al. (2020) describe handgrip strength as the best discriminator for limited 

mobility, highlighting the need for further studies involving the development of a risk model 

capable of explaining this outcome considering age, sex and comorbidities, since existing 

cutoffs do not explain mobility limitation and do not present good accuracy analyses. 

Therefore, the aims of the present study were to establish a cutoff for handgrip strength that 

enables identifying mobility limitation in older adults and compare it to the accuracy 

properties attributed to cutoffs of < 26, < 27, < 30, < 32, < 33, < 37 and < 39 kg for men and 

< 16, < 17, < 19, < 20, < 21 and < 22 kg for women found in the literature.

2. Methods

2.1. Study population

The data were extracted from the Saúde, Bem-Estar e Envelhecimento (SABE [Health, 

Wellbeing and Aging]) Study, which is a longitudinal study with a probabilistic, 

representative sample of individuals aged 60 years or older residing in urban areas of the city 

of São Paulo, Brazil (Palloni & Peláez, 2003; Silva, 2003; Lebrão & Duarte, 2008), and the 

English Longitudinal Study of Ageing (ELSA), which is a longitudinal study with a 

representative sample of adults aged 50 years or older residing in England. Detailed 

descriptions of both studies can be found elsewhere (Leeds UK, 2008; Marmot et al., 2011; 

Steptoe, Breeze, Banks & Nazroo, 2013).

We used data from the third wave of the SABE study (2010) involving 1,344 individuals and 

the sixth wave of the ELSA (2012) involving 7,107 individuals. All participants were aged 

60 years or older. Three hundred SABE participants were excluded due to missing data on 

mobility, handgrip strength or other covariables, resulting in a final sample of 1,044 

individuals. A total of 2,368 individuals were excluded from the ELSA study for the same 

reasons, resulting in a final sample of 4,739 individuals. Thus, the total analytical sample in 

the present study comprised of 5,783 individuals.

All participants signed a statement of informed consent. The SABE study received approval 

from the Human Research Ethics Committee of the School of Public Health of the 

University of São Paulo. The ELSA study received approval from the National Research 

Ethics Service – London Multicentre Research Ethics Committee.

2.2. Mobility assessment

In both studies, mobility was assessed using the walk test of the Short Physical Performance 

Battery Assessing Lower Extremity Function and mobility limitation was defined as a gait 

speed < 0.8m/s (Cruz-Jentoft et al., 2010; Lauretani et al., 2003; Guralnik, 1997).

2.3. Muscle strength assessment

Handgrip strength was determined using a manual dynamometer (Takei Kiki Kogyio TK 
1201 in the SABE study and Smedley in the ELSA study). During the trials, the participant 

remained seated with the elbow supported on the table and the forearm and hand turned 
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upward. The participant was then instructed to squeeze the dynamometer as strongly as 

possible. Two trials were performed with the dominant upper limb and a one-minute rest 

interval between trials. The largest of the two values was considered in the analysis (Al Snih, 

Markides, Ottenbacher & Raji, 2004; Bohannon & Magasi, 2015).

2.4. Covariables

Sociodemographic, lifestyle and health characteristics associated with mobility limitation 

were included as covariates.

2.4.1 Sociodemographic characteristics—Age (in years), schooling years (> 13 

years; 12–13 years; 0–11 years), marital status (with or without a conjugal life) and income 

(categorized in highest, intermediate or lowest income) (Alexandre, Scholes, Santos, Duarte 

& Oliveira, 2018).

2.4.2 Behavioral characteristics—In the SABE study, physical activity level was 

determined using the Brazilian version of the International Physical Activity Questionnaire 

(Guedes, Lopes & Guedes, 2005; Von Bonsdorff, Rantanen, Laukkanen, Suutama & 

Heikkinen, 2006). In the ELSA study, physical activity level was determined using three 

questions taken from a validated instrument used in the Health Survey for England. We 

categorized physical activity into two groups: a sedentary lifestyle (no weekly activity) or 

active lifestyle (light, moderate or vigorous activity at least once a week) (Von Bonsdorff et 

al., 2006). Regarding smoking status, the individuals were classified as smokers, former 

smokers or non-smokers. Alcohol intake was classified as never or rarely (up to once a 

week), often (two to six times a week) or daily in both studies (Alexandre et al., 2018).

2.4.3 Health conditions—The clinical conditions were self-reported doctor-diagnosed 

arterial hypertension, diabetes, stroke, heart disease, lung disease, joint disease, 

osteoporosis, cancer and falls in the previous year. Body mass index (BMI) was categorized 

according to the classification proposed by the World Health Organization as 

undernourished (< 18.5 kg/m2), ideal range (≥ 18.5 and < 25 kg/m2), overweight (≥ 25 and < 

30 kg/m2) or obese (≥ 30 kg/m2) (WHO, 2000). The occurrence of polypharmacy (use of 

more than five medications) was recorded. Depressive symptoms were evaluated using the 

Geriatric Depression Scale in the SABE study (≥ 5 points considered risk of depression) and 

the Center for Epidemiologic Studies Depression Scale in the ELSA study (≥ 4 points 

considered risk of depression) (Almeida & Almeida, 1999; Yesavage & Sheikh, 1986).

2.4.4 Basic and instrumental activities of daily living—We assessed the number 

of self-reported difficulties performing basic activities of daily living (ADL) using the 

modified Katz Index (Katz, Ford, Moskowitz, Jackson & Jaffe, 1963) and difficulties 

performing instrumental activities of daily living (IADL) using the modified version of the 

Lawton Scale (Lawton & Brody, 1970).

2.5. Statistical analysis

The characteristics of the sample were expressed as means, standard deviations and 

proportions. Differences between (1) included participants and excluded participants (due to 
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missing data) as well as (2) sex and mobility status were analyzed using the chi-squared (x2) 

test, ANOVA and Tukey’s post-hoc test. A p-value < 0.05 was considered indicative of 

statistical significance.

Sensitivity, specificity, log-likelihood positive (LR+), negative (LR-) and Youden Index 

values were calculated to determine the accuracy of handgrip strength in identifying 

mobility limitation. Once the best cutoffs were determined, the probability of exhibiting 

mobility limitation was calculated using a logistic regression model adjusted for the 

covariables using the stepwise forward method (p < 0.20) in the univariate analyses. The 

area under the receiver operating characteristic (ROC) curves of the adjusted models was 

analyzed and a bootstrap model was created for the confirmation of the results. Other cutoffs 

in the literature (< 26, < 27, < 30, < 32, < 33, < 37 and < 39 kg for men; < 16, < 17, < 19, < 

20, < 21 and < 22 kg for women) were submitted to the same accuracy analyses for the 

purposes of comparison to the cutoffs proposed in the present study (< 32 kg for men and < 

21 kg for women). The Stata 14® statistical package was used for all analyses.

3. Results

Table 1 displays the sociodemographic and behavioral characteristics of the sample stratified 

by sex and mobility status. Table 2 displays the health conditions, anthropometric, ADL and 

IADL data. Mobility limitation was more prevalent among women (37.3%) than men 

(28.9%). In both sexes, individuals with mobility limitation were older, had no conjugal life, 

were in the intermediate income and had less schooling. They also never or rarely consumed 

alcohol and had more health problems, lower mean handgrip strength, a higher mean BMI 

and greater number of difficulties performing basic and instrumental activities of daily living 

(p < 0.05).

The participants excluded due to missing data were younger, had a conjugal life, fewer 

schooling years and were in the intermediate income. Most were former smokers, consumed 

alcohol frequently, were overweight and had fewer health problems. These individuals had 

greater mean handgrip strength, were slower, reported more difficulties to perform activities 

of daily living, fell less often and had fewer depressive symptoms than the individuals 

included in the sample (p < 0.05).

The balance between the sensitivity, specificity, LR+, LR- and Youden Index values 

indicated that the best cutoffs were < 32 kg for men (49.1% sensitivity, 79.8% specificity, 

LR+ of 2.43, LR- of 0.64 and Youden Index of 28.9) and < 21 kg for women (58.6% 

sensitivity, 72.9% specificity, LR+ of 2.16, LR- of 0.57 and Youden Index of 31.5).

Table 3 shows the diagnostic accuracy properties of the cutoffs proposed herein as well as 

those described in the literature and applied to the present sample. Odds ratios (OR) and 

their respective 95% confidence intervals (CI) were calculated to estimate the odds of a 

mobility limitation among men and women based on the cutoffs determined in the present 

study and those reported in the literature. The results of the logistic regression model 

adjusted for the covariates are presented in Table 4 and were confirmed by the bootstrap 

model. Finally, ROC curves were plotted from the adjusted model as well as the graphs of 
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the relation between sensitivity and specificity and the probability of the cutoffs proposed in 

the present investigation i.e. < 32 kg for men and < 21 kg for women (Figure 1).

4. Discussion

The present findings suggest that a handgrip strength < 32 kg for men and < 21 kg for 

women are indicators of a greater probability of a mobility limitation among older adults. 

The cutoff of < 32 kg for men had 49.1% sensitivity, 79.8% specificity, LR+ of 2.43, LR- of 

0.64 and Youden Index of 28.9, whereas the cutoff of < 21 kg for women had 58.6% 

sensitivity, 72.9% specificity, LR+ of 2.16, LR- of 0.57 and a Youden Index of 31.5. In the 

fully adjusted model using these cutoff points, the area under the curve (AUC) was 0.82 for 

men and 0.83 for women, with an OR of 1.88 [95% CI: 1.50 – 2.37] and 1.89 [95%CI: 1.57 

– 2.27] respectively.

The cutoff point of handgrip strength to identify mobility limitation found in the present 

study for men was similar to that reported by Dong et al. (2016), who analyzed 1,049 

Chinese individuals 60 years of age or older (469 men) and defined mobility limitation as 

the slowest 20% on the four-meter walk test and/or the Timed Up and Go Test. The authors 

found 74.6% sensitivity, 62.7% specificity and an AUC of 0.63 for the cutoff < 32.45 kg. In 

the present study, despite the lower sensitivity, the cutoff < 32 kg was more specific and had 

a higher LR+, indicating a greater likelihood of the occurrence of mobility limitation when 

handgrip strength is lower than the established cutoff (McGee, 2016), as well as a higher 

AUC. The higher sensitivity in the study by Dong et al. (2016) may be the result of the 

different cutoff point adopted to define mobility limitation as well as the exclusion of 

individuals with stroke and cancer. In the present study these individuals were included in 

our analyses. Furthermore, the lower cutoff reported by Dong et al. (2016) for women (< 

18.95 kg) compared to the present study (< 21 kg) may be explained by the fact that our 

sample was older (70.4 vs. 66.3 years) and had a greater mean strength (22.3 kg vs. 20.47 

kg).

The handgrip strength cutoff to identify mobility limitation found for women in the present 

study was similar to that described by Sallinen et al. (2010), who analyzed 3,392 Finnish 

individuals 55 years of age or older (1562 women) and defined mobility limitation based on 

self-reported difficulty walking 500 m and/or going up and down stairs. The authors found 

67% sensitivity, 73% specificity and an AUC of 0.75 for the cutoff < 21 kg. In our analysis, 

although this cutoff point had lower sensitivity with similar specificity, it obtained the best 

performance test value among the cutoffs analyzed (Youden index = 31.5) (Youden, 1950). 

The greater sensitivity found by Sallinen et al. (2010) for women may be the result of 

mobility limitation being self-reported, as mean handgrip strength values were similar (23 

kg vs. 22.3 kg) despite the difference in age. The cutoff point of < 37 kg for men, which is 

higher than that found in the present study, may be due to a sample with a younger mean age 

and greater mean handgrip strength (41 kg vs. 36.9 kg).

Although the cutoff points of < 30 kg for men and < 20 kg for women described by 

Lauretani et al. (2003) are very close to those that we considered to be the most adequate for 

the identification of mobility limitation, the authors did not present sensitivity, specificity or 

Bicigo Delinocente et al. Page 6

Arch Gerontol Geriatr. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



other important components of the accuracy analysis, which impedes a more precise 

comparison of the results. Moreover, according to our analyses, a cutoff point of < 30 kg for 

men implies an 8.7% loss of sensitivity at the expense of 7.3% specificity and a reduction of 

the Youden index by 1.2%. Likewise, a cutoff of < 20 kg for women implies an 8.6% loss of 

sensitivity at the expense of 8.1% specificity and a reduction of the Youden index by 0.5%.

Alley et al. (2014) analyzed data from multiple studies linked to the Foundation for the 

National Institutes of Health Biomarkers Consortium Sarcopenia Project involving a sample 

of 9,897 men and 10,950 women, dividing handgrip strength data into categories (normal, 

intermediate and weak) and cross-referencing with data obtained for walking speed. The 

authors found that handgrip strength < 26 kg for men (23.4% sensitivity and 96.6% 

specificity) and < 16 kg for women (30.6% sensitivity and 87.5% specificity) best indicated 

a greater probability of clinically important impaired muscle strength related to mobility 

limitation (< 0.8 m/s). Moreover, handgrip strength < 32 kg for men (47.8% sensitivity and 

87.2% specificity) and < 20 kg for women (61.8% sensitivity and 65.2% specificity) were 

the best indicators of intermediate weakness related to mobility limitation (Alley et al., 

2014). When applied to the present sample, cutoffs of < 26 kg and < 16 kg had similar 

sensitivity and specificity to the values described by Alley et al. (2014), but with the lowest 

Youden index values for mobility limitation among all cutoffs analyzed. However, < 32 kg 

for men was also what we identified as the best cutoff for identifying mobility decline, 

whereas < 20 kg for women has implications when compared to < 21 kg, as discussed above.

Duchowny, Peterson and Clarke (2017) also sought to identify cutoff points of handgrip 

strength for the identification of mobility limitation (0.8 m/s) using data from 7,688 non-

institutionalized Americans (3,182 men and 4,506 women) aged 65 years or older. The 

authors obtained a cutoff point of < 39 kg for men (75.16% and 69.34% sensitivity and 

54.25% and 64.89% specificity for white and black men, respectively) and < 22 kg for 

women (60.48% and 90.48% sensitivity and 67.58% and 29.21% specificity for white and 

black women, respectively). When applied to the present sample, < 39 kg for men had high 

sensitivity (76.3%) but lower specificity (51.9%) and a 0.7% drop in the Youden index as 

well as 12.2% fewer correct classifications of cases compared to < 32 kg. For women, < 22 

kg led to a 5.3% gain in sensitivity but losses of 5.6% in specificity, 0.3% on the Youden 

index and 1.5% in the correct classification of cases compared to < 21 kg.

Vasconcelos et al. (2015) analyzed the accuracy of handgrip strength for mobility limitation 

based on data from 1,374 older Brazilian adults who participated in the FIBRA study. The 

authors calculated sensitivity, specificity, positive predictive values and negative predictive 

values, proposing cutoffs of < 25.8 kg for men and < 17.4 kg for women. However, when 

applied to the present sample, the results were unsatisfactory and similar to those found 

when using the cutoffs proposed by Alley et al. (2014).

In 2018, the EWGSOP recommended low muscle strength as a fundamental characteristic 

for the diagnosis of sarcopenia and a poor physical performance as an indicator of the 

severity of this condition. The group suggests that low muscle strength is considered when 

handgrip strength is < 27 kg for men and < 16 kg for women. For mobility limitation, the 

group suggests that a poor physical performance is considered when walking speed is < 
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0.8m/s. However, neither the handgrip strength cutoff of < 16 kg for women, previously 

proposed by Alley et al. (2014), nor < 27 kg for men presented good accuracy when applied 

to the present sample (Cruz-Jentoft et al., 2010; Cruz-Jentoft et al.,2019).

The cutoffs for handgrip strength described in the literature and those proposed in the 

present study did not show high sensitivity. However, mobility is a complex phenomenon for 

which neuromuscular strength is not the only component. Thus, it is not possible to demand 

better results for diagnostic properties, as other variables exert an influence on this process. 

Hence, we believe that our sensitivity values, although not particularly high, are very 

satisfactory (César, Mambrini, Ferreira & Lima-Costa, 2015; Silva, Pedraza & Menezes, 

2015).

The same may be true for the Youden Index, which did not indicate a good performance of 

handgrip strength as an explanator of mobility limitation in the present study. The values of 

this index range from 0 to 1, for which 0 indicates the same proportion of positive results for 

groups with and without a disease (useless test) and 1 indicates the absence of false positive 

and false negatives (perfect test) (Youden, 1950). Nevertheless, the Youden Index presented 

in our study is better than that obtained in the others performed so far.

On the other hand, even though our cutoffs did not show a good sensitivity, the specificity 

was satisfactory. Good specificity guarantees the test with a rare erroneous classification 

(false positives) (McGee, 2016). In this sense, the cutoffs presented by our study, compared 

to those proposed in the literature, would not classify older adults with preserved mobility as 

individuals with mobility limitations.

The results of the AUC analysis confirm the accuracy of our cutoffs. The fully adjusted 

model showed an AUC of 0.82 for men and 0.83 for women. An AUC ≥ 0.9 indicates high 

precision, 0.7 to 0.9 indicates moderate precision and 0.5 to 0.7 indicates low precision. 

Thus, a test can be considered adequate when the AUC is ≥ 0.75 (Barbosa-Silva, Menezes, 

Bielemann, Malmstrom & Gonzalez, 2016).

Moreover, working with higher cutoffs seems more advantageous, as they enable an early 

diagnosis, development of interventions that can preserve functional capacity, ensure social 

interactions and contribute to reducing health care costs. All these factors lend support to the 

present findings.

The strengths and limitations of our study should be acknowledged. The following are the 

main strong points: the use of data from large and representative samples; the use of 

mobility limitation probability models adjusted for important variables associated with the 

outcome which allowed the size of the associations of the cutoffs tested to be analyzed 

independently of confounding variables; and the comparison of our cutoffs to those 

described in previous studies, thereby enabling the choice of the best values. One potential 

limitation of the study was the use of a dynamometer and procedures other than those 

recommended by the Southampton Group (Roberts et al., 2011). Moreover, the exclusion of 

individuals for whom no data was available on handgrip strength, walking speed or other 

covariables could have biased the results to some degree.
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5. Conclusion

A handgrip strength < 32 kg for men and < 21 kg for women showed the best probability to 

identify mobility limitation among older adults in Brazil and England, after comparing their 

accuracy properties to the cutoffs described in the literature.
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Highlights

• Handgrip < 32kg was the best cutoff point to identify mobility limitation in 

men.

• Handgrip < 21kg was the best cutoff point to identify mobility limitation in 

women.

• Handgrip < 32kg for men has 49.1% sensitivity, 79.8% specificity and AUC 

of 0.82.

• Handgrip < 21kg for women has 58.6% sensitivity, 72.9% specificity and 

AUC of 0.83.
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Figure 1. 
ROC curve of adjusted model for cut-offs of < 32kg for men and < 21kg for women, relation 

between sensitivity and specificity, and probability of grip strength to identify of mobility 

limitation among older men (A) and women (B).
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Table 1.

Sociodemographic and behavioral characteristics of 5,783 older adults from the SABE and ELSA studies 

stratified by sex and mobility status

Men (n = 2,510) 43.4% Women (n = 3,273) 56.6%

Characteristics Normal mobility (n = 
1,785) 71.1%

Mobility limitation (n 
= 725) 28.9%

Normal mobility (n = 
2,052) 62.7%

Mobility limitation 
(n = 1,221) 37.3%

Sociodemographic characteristics

Age, years, mean (SD)
68.8 (6.5)* 

§
74.2 (8.4)* 

§
68.2 (6.2)* 

§
73.9 (8.1)* 

§

 60 – 69 (%)
60.1* 

§ 33.1*
63.6* 

§ 33.0*

  70 – 79 (%)
32.3* 

§ 40.0*
31.0* 

§ 40.6*

  80 or more (%)
7.6* 

§ 26.9*
5.4* 

§ 26.4*

Marital status (with conjugal life), 
(%) 81.5* 

§
69.0* 

§
62.6* 

§
44.5* 

§

Income, (%)

  Highest income, (%)
54.5* 

§
27.6* 

§
47.0* 

§
22.4* 

§

  Intermediate income, (%)
36.2* 

§
48.8* 

§
38.2* 

§
48.4* 

§

  Lowest income, (%)
7.1* 

§
21.8* 

§
11.1* 

§
24.4* 

§

  Income not declared, (%)
2.2* 

§
1.8* 

§
3.7* 

§
4.8* 

§

Schooling (years), (%)

 > 13 years of schooling, (%)
42.7* 

§
19.7* 

§
25.4* 

§
13.2* 

§

 12 – 13 years of schooling, (%)
21.7* 

§
17.9* 

§
26.9* 

§
17.2* 

§

 0 – 11 years of schooling, (%)
35.6* 

§
62.4* 

§
47.7* 

§
69.6* 

§

Behavioral characteristics

Level of physical activity (active), (%) 91.3*
74.5* 

§ 92.7*
78.6* 

§

Weekly alcohol intake, (%)

 Never or rarely
17.4* 

§ 37.9*
31.7* 

§ 59.1*

 Often
35.3* 

§ 33.5*
40.7* 

§ 26.9*

 Daily
47.3* 

§ 28.6*
27.6* 

§ 14.0*

Smoking, (%)

 Non-smoker
30.7* 

§
21.8* 

§
47.8 

§
47.0 

§

 Former smoker
60.6* 

§
66.2* 

§
43.6 

§
42.4 

§

 Smoker
8.7* 

§
12.0* 

§
8.6 

§
10.6 

§

Note: Data expressed as proportion, mean, and standard deviation.

*
Difference per mobility status in same sex (p < 0.05).

§
Difference between sexes within same mobility status (p < 0.05)
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Table 2 –

Health conditions, anthropometric data, and functioning characteristics of 5,783 older adults from the SABE 

and ELSA studies stratified by sex and mobility status.

Men Women

Characteristics  Normal mobility 
(n = 1,785) 71.1%

Mobility limitation (n 
= 725) 28.9%

 Normal mobility 
(n = 2,052) 62.7%

Mobility limitation (n 
= 1,221) 37.3%

Health conditions

Stroke (yes), (%) 2.9*
9.8* 

§ 2.3*
7.0* 

§

Cancer (yes), (%) 5.9*
10.2* 

§ 4.8*
6.5* 

§

Heart disease (yes), (%)
18.3* 

§
32.6* 

§
14.0* 

§
27.1* 

§

Diabetes (yes), (%)
12.0* 

§ 21.7*
8.7* 

§ 19.3*

Joint disease (yes), (%)
27.8* 

§
43.2* 

§
41.1* 

§
58.6* 

§

Arterial hypertension (yes), (%) 41.1* 57.5* 39.4* 60.3*

Osteoporosis (yes), (%)
1.7* 

§
5.7* 

§
13.0* 

§
24.1* 

§

Lung disease (yes), (%) 11.0* 17.2* 12.4* 16.8*

Polypharmacy (yes), (%) 24.4* 51.9* 23.3* 51.8*

Fall in previous 12 months (yes), 
(%) 20.8* 

§ 31.5*
25.7* 

§ 35.4*

Depressive symptoms (yes), (%)
5.2* 

§
13.8* 

§
10.8* 

§
23.6* 

§

Anthropometric characteristics

Handgrip strength (kg), mean (SD)
39.0 (8.5)* 

§
31.9 (9.1)* 

§
23.9 (5.6)* 

§
19.5 (6.2)* 

§

Body mass index (kg/m²), mean 
(SD)

27.8 (4.1)* 28.5 (4.6)* 27.7 (5.1)* 29.5 (6.1)*

 Normal weight (%)
24.0* 

§
21.4* 

§
31.2* 

§
22.4* 

§

 Undernourished (%)
0.4* 

§
0.7* 

§
1.0* 

§
1.6* 

§

 Overweight (%)
51.7* 

§
45.9* 

§
39.5* 

§
33.2* 

§

 Obese (%)
23.9* 

§
32.0* 

§
28.3* 

§
42.8* 

§

ADL and IADL

ADL (number of affected 
activities), mean (SD)

0.1 (0.4)* 0.5 (1.0)* 
§ 0.1 (0.4)* 0.6 (1.2)* 

§

IADL (number of affected 
activities), mean (SD)

0.0 (0.3)* 0.3 (0.8)* 
§ 0.0 (0.2)* 0.4 (0.8)* 

§

Note: Data expressed as proportion, mean, and standard deviation. ADL – basic activities of daily living; IADL – instrumental activities of daily 
living;

*
Difference per mobility status in same sex (p < 0.05).

§
Difference between sexes within same mobility status (p < 0.05).
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Table 3.

Diagnostic properties of handgrip strength cutoffs to identify mobility limitation (SABE and ELSA Studies)

Cutoffs
Sensitivity Specificity LR+ LR- Youden  Correct Classification

Men

< 26 kg 26.8 94.4 4.82 0.77 21.2 74.9

< 27 kg 29.5 92.9 4.15 0.76 22.4 74.6

< 28 kg 33.4 91.3 3.84 0.73 24.7 74.6

< 29 kg 36.4 89.3 3.40 0.71 25.7 74.0

< 30 kg 40.4 87.1 3.12 0.68 27.5 73.6

< 31 kg 44.1 82.5 2.52 0.68 26.6 71.4

< 32 kg 49.1 79.8 2.43 0.64 28.9 71.0

< 33 kg 53.2 76.5 2.26 0.61 29.7 69.8

< 37 kg 69.4 60.7 1.76 0.50 30.1 63.2

< 39 kg 76.3 51.9 1.58 0.46 28.2 58.9

Women

< 16 kg 28.6 93.4 4.34 0.76 22.0 69.2

< 17 kg 33.6 90.9 3.68 0.73 24.5 69.5

< 18 kg 38.1 88.3 3.24 0.70 26.4 69.5

< 19 kg 45.3 84.1 2.85 0.65 29.4 69.6

< 20 kg 50.2 80.8 2.61 0.62 31.0 68.3

< 21 kg 58.6 72.9 2.16 0.57 31.5 67.5

< 22 kg 63.9 67.3 1.95 0.54 31.2 66.0

Note: LR+: positive Log-likelihood; LR-: negative Log-likelihood.
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Table 4.

Final model for likelihood of mobility limitation among older men and women according to different cutoffs 

(SABE and ELSA Studies)

Cutoffs OR 95%CI

Men

< 26 kg 3.18 [2.32 – 4.35]

< 27 kg 2.71 [2.02 – 3.63]

< 28 kg 2.62 [1.99 – 3.46]

< 29 kg 2.35 [1.80 – 3.06]

< 30 kg 2.27 [1.76 – 2.92]

< 31 kg 1.80 [1.42 – 2.29]

< 32 kg 1.88 [1.50 – 2.37]

< 33 kg 1.85 [1.47 – 2.32]

< 37 kg 1.80 [1.44 – 2.26]

< 39 kg 1.71 [1.36 – 2.17]

Women

< 16 kg 2.51 [1.94 – 3.25]

< 17 kg 2.24 [1.78 – 2.83]

< 18 kg 2.11 [1.70 – 2.62]

< 19 kg 2.07 [1.69 – 2.53]

< 20 kg 2.02 [1.67 – 2.45]

< 21 kg 1.89 [1.57 – 2.27]

< 22 kg 1.78 [1.49 – 2.13]

Note: OR: odds ratio; CI: confidence interval.
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