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Influence of foot pain on frailty symptoms in an elderly 
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INTRODUCTION
Aging and chronic illness processes like hyperglycemic disease, musculoskeletal disorders 
and heart processes can produce frailty syndrome. Consequently, these degenerative pro-
cesses produce alterations that can affect mental and general health.1 For example, aging 
and frailty can affect gait speed and increase the risk of falling due to balance alterations.2-4 
Furthermore, the presence of frailty symptoms affects health-related quality of life (HQoL)5 
in this population group.

Frailty syndrome can be defined as a group of health alterations that can affect several aspects 
of the aging process. These alterations are a consequence of a dynamic process that has psycho-
logical, biological and social characteristics and which reduces health status.6 The frequency of 
frail states among people older than 65 years has been estimated to be between 4% and 59.1%.7  

Among foot conditions in the elderly population, foot disorders and diseases are present 
most frequently in the frail population group, comprising approximately 25% of foot disorders.8, 9   

Consultations with general practitioners relating to ankle and foot conditions involving 
osteoarticular pain account for 8% of all consultations.10 Accordingly, distress caused by pain 
may raise this percentage. Elderly people have characteristic foot complaints that can be likened 
to bigger disorders.11 Foot health forms part of health-related quality of life (HQoL)12 and poor 
foot health gives rise to a risk of falls.13,14

Clinimetric health questionnaires for measuring the degree of frailty degree are necessary in 
order to correlate foot disabilities and the level of frailty. 

The 5-Frailty scale is a questionnaire of five items that was set up to be self-administered.6 
Respondents can provide affirmative or negative answers, and one point is given for a positive 
response. Thus, the total score can range from zero to five points, and subjects are classified as 
robust if the score is zero points, pre-frail with one to two points, or frail with three or more 
points. These classifications represent the subjects’ respective tiredness, resistance, ambulation, 
disease and weight loss. 
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ABSTRACT
BACKGROUND: Frailty is a condition that can increase the risk of falls. In addition, foot disorders can neg-
atively influence elderly people, thus affecting their condition of frailty.
OBJECTIVE: To determine whether foot pain can influence a greater degree of frailty. 
DESIGN AND SETTING: Cross-sectional descriptive study conducted at the University of Valencia, Valen-
cia, Spain.
METHODS: A sample older than 60 years (n = 52), including 26 healthy subjects and 26 foot pain patients, 
was recruited. Frailty disability was measured using the 5-Frailty scale and the Edmonton Frailty scale (EFS).
RESULTS: There were statistically significant differences in the total EFS score and in most of its subscales, 
according to the Mann-Whitney U test (P < 0.05). In addition, foot pain patients presented worse scores 
(higher 5-Frailty scores) than did healthy patients, regarding matched-paired subjects (lower EFS scores). 
With regard to the rest of the measurements, there were no statistically significant differences (P > 0.05). 
The highest scores (P < 0.001) were for fatigue on the 5-Frailty scale and the EFS, and for the subscale of 
independence function in EFS.
CONCLUSIONS: These elderly patients presented impairment relating to ambulation and total 5-Frailty 
score, which seemed to be linked to the presence of frailty syndrome and foot disorders.
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Tiredness is evaluated by asking subjects if they feel tired; 
resistance is determined from their self-reported capacity to climb 
stairs; ambulation consists of their self-reported ability to move 
around; illness is determined as the presence of more than five out 
of a total of eleven pathological conditions, including cardiovas-
cular diseases and diabetes; and loss of weight as a reduction of 
5% during the last year.15

The Edmonton Frailty Scale (EFS) assesses nine subscales: 
1) cognitive, 2) general health status, 3) independence, 4) social 
support, 5) pharmacological treatment, 6) feeding, 7) mood, 8) 
continence and 9) functional performance, using eleven ques-
tions. The maximum score is 17 and represents the highest 
degree of frailty.16 A score of between zero and four does not 
represent frailty; scores of five to six represent apparently vul-
nerability, scores of seven to eight represent mild frailty, scores 
of nine to ten represent moderate frailty and scores of eleven 
or more represent severe frailty.17

No study has yet correlated the scores of the EFS and the 
5-Frailty scale. Therefore, the goal of the present study was to cor-
relate the subscales of the EFS and 5 Frailty Scale among elderly 
people with and without foot disorders. 

We were unable to find any references in the literature to the 
frailty status of elderly people with foot pain. Therefore, our hypoth-
esis was that differences in levels of frailty exist among elderly 
people with foot pain. 

OBJECTIVE
The objective of this study was to determine whether foot pain 
can influence a greater degree of frailty.

METHODS
This study was developed in Spain. We recruited elderly patients 
at a medical center, a rehabilitation service and a podiatry clinic, 
and all survey data were collected between October 2019 and 
January 2020. We obtained signed informed consent state-
ments from all subjects. The observations for this study were 
made in accordance with the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) statement.18

Sample size calculation
To calculate the sample size, the G*Power 3.1.9.2 software 
(Heinrich-Heine-Universität Düsseldorf; Düsseldorf, Germany) 
was used. The following assumptions were made: differences 
between two independent means would be tested; the hypoth-
esis was two-tailed; a large effect size of 0.8 was used; the α error 
was  taken to be 0.05, with a 95% confidence interval; the β 
error was taken to be 20%; and the 1-β power analysis was taken 
to be 0.80. From this, a total sample size of 52 subjects was deter-
mined, with 26 in each group. 

Participants
Before beginning the study, approval for conducting this study 
was obtained from the Ethics Committee of the University of 
Extremadura, Badajoz, Spain, under the registration number 
1/2020, with the approval date March 16, 2020.

Informed consent was obtained from each participant after the 
purpose and process of the study had been explained to them. 
The participants were given an assurance that their information 
would remain confidential. The fact that their participation was 
entirely voluntary was also highlighted.

The criteria for including patients were that they needed to be 
elderly people (60 years of age or over) who presented foot pain 
during the last six months due to toe or foot deformities (but with-
out wounds), regardless of their origin or cause, with a score of 
more than five points on a visual analogue scale (VAS); and were 
able to communicate orally and provide written informed consent. 
VAS scores above five points, i.e. from moderate to severe, showed 
intraclass correlation coefficient reliability of 0.870.19

The exclusion criteria were presence of major neurocogni-
tive disorder, failure to answer the initial identification questions, 
inability to understand the rules of participation and refusal to par-
ticipate in the study (through not signing the consent statement). 

To recruit volunteer participants, we posted recruitment fly-
ers in places within an elderly people’s center where people would 
gather together. We also addressed groups of elderly people at the 
center to invite them to contact us if they were willing to partici-
pate in the study. Once a potential participant expressed interested, 
a cognitive function evaluation was performed by a gerontological 
nurse practitioner (GNP), to establish the cognitive eligibility of 
the participant. Following the evaluation by the GNP, the investi-
gators explained the study procedures in detail to the participant.

The interviews comprised questions on general health status, 
sociodemographic characteristics (sex, age, body mass index, height 
and weight) and comorbidities (e.g. anxiety, depression, diabetes, 
obesity, osteoarticular diseases, vascular disorders or kidney illness). 
Data on comorbidities were collected from the patients’ medical 
records. Furthermore, specific items relating to foot pain, such as 
current treatment or presence of foot deformities, were assessed 
by a senior podiatry physician (ENF)

In this study, a total of 65 elderly people expressed interest in 
participating in the study, and all of them met the cognitive require-
ments. The participants all attempted to complete the survey ques-
tionnaires. Subsequently, all the survey questionnaires were analyzed 
for this study. However, 14 of them were excluded due to incomplete 
answers. For participants who were not able to read the questionnaires 
due to vision problems, the investigators read the questions aloud and 
marked the participants’ answers on the questionnaires. The partic-
ipants took about 15 minutes to complete the questionnaires. They 
did not receive any compensation for their participation in the study.
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Evaluation of frailty
The EFS was designed to measure frailty on  nine subscales: cogni-
tive, general health status,  independence, social support, pharma-
cological treatment, feeding, mood, continence and functional per-
formance.16,21 Its total scores range from 0 to 17, and higher scores 
indicate more frailty. The scores were classified into three degrees of 
frailty.21 Subjects who scored 0-5 points were designated as non-frail. 
Those who obtained 6-11 points were designated as ostensibly sus-
ceptible to frailty. Those who scored 12-17 points were designated as 
frail. The questionnaire only took 15 minutes to complete. 

The participants also completed the 5-item Frailty scale.22 This 
scale measures five subscales: tiredness, resistance, ambulation, 
disease and weight loss. The frailty subscale scores each range 
from 0 to 5, and higher scores indicate more frailty. Participants 
who scored between three and five were considered to be frail; 
those who scored one or two were considered to be pre-frail, and 
those who scored zero points were considered to be non-frail.17

Statistical analysis 
All variables were normally distributed, as determined by the 
Kolmogorov-Smirnov test (P > 0.05). 

Among the quantitative variables, nonparametric data were 
described in terms of their median, interquartile range (IR) and 
95% confidence interval (CI). Parametric data were described 
using their mean, standard deviation (SD) and minimum and 
maximum (range) values.

A comparison of the quantitative data between men and women 
for the different questionnaire subscales of the EFS and the 5-Frailty 
scale was conducted, and significant differences were checked using 
an independent Student t test. Non-normal data were analyzed 
using the Mann-Whitney U test. 

All analyses were considered statistically significant when the 
P-value was < 0.05 with a 95% CI. Statistical analyses were developed 
using the SPSS software, version 26.0 (SPSS, Chicago, IL, United States).

RESULTS

Descriptive data and sociodemographic data
Age, height, weight and body mass index were shown to have 
normal distribution (P > 0.05). On the other hand, none of the 
items from the 5-Frailty test or EFS showed normal distribution 
(P < 0.05).

The sample included 52 subjects whose mean age was 77.47 ± 
10.69 years. The study subjects included 26 with foot pain (50.00%) 
and 26 healthy subjects (50.00%). Table 1 shows the sociodemo-
graphic characteristics. There were no statistically significant dif-
ferences (P > 0.05) between the foot pain patients and the healthy 
individuals regarding the sociodemographic characteristics of age 
or body mass index. 

Edmonton Frail Scale and 5-Frailty scale distribution
As shown in Table 2, the 5-Frailty scale scores did not mani-
fest any statistically significant difference (P > 0.05) for sub-
scales or total scores between the foot pain and healthy groups. 
Furthermore, the distribution of EFS scores is shown in Table 3. 
The EFS subscales did not show any statistically significant dif-
ferences (P > 0.05).

DISCUSSION
The two scales could be correlated, which confers concurrent 
validity on each subscale, as used in recent studies, and sustains 
application of the 5-Frailty score as an acceptable measurement 
relating to aspects of frailty such as ambulation, illness or weight 
loss. This can be considered to be an advantage in relation to other 
frailty scales that have been adapted for use in Spanish to evaluate 
specific aspects of frailty, like the Frailty Trait Scale (FTS).23 

The frequency of occurrence of frailty factors, especially among 
elderly people, requires adequate measurement of frailty scores. Our 
research has shown that frailty relating to biomechanical parameters 

Table 1. Descriptive and sociodemographic data of the sample

Demographic and 
descriptive data

All participants
n = 52

Mean ± SD
(95% CI)

Foot pain group
n = 26

Mean ± SD
(95% CI)

Healthy group
n = 26

Mean ± SD
(95% CI)

P-value*

Age (years)
76.80 ± 9.99 
(74.34-79.26)

72.50 ± 7.83 
(67.52-77.47

77.75 ± 10.23 
(74.96-80.55

0.088

Weight (kg)
62.27 ± 11.60 
(59.42-65.12)

67.41 ± 15.29 
(57.69-77.13)

61.12 ± 10.45 
(58.27-53.98

0.170

Height (m)
1.60 ± 0.08 
(1.58-1.62)

1.64 ± 0.09 
(1.58-1.70)

1.59 ± 0.07 
(1.57-1.62)

0.083

Body mass index (kg/m2)
24.02 ± 3.75 
(23.10-24.95)

24.75 ± 4.45 
(21.92-27.59)

23.86 ± 3.60 
(22.88-24.85)

0.612

Comparison of demographic characteristics of the total sample (all participants), subjects with foot pain and healthy subjects matched with normalized 
reference values.
*Mean ± standard deviation (SD), range (minimum-maximum) and Student’s t test for independent samples were applied; In all the analyses, P < 0.05 (with a 
95% confidence interval, CI) was considered statistically significant.
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like gait speed presents lower scores. It has also been shown that 
women have higher degrees of frailty than do men, when both have 
foot pain.24,25 Our present results are along the same lines as in pre-
vious studies relating to frailty and foot disorders, which showed 
similar results relating to frailty scores and foot disorders.26,27 

Moreover, balance disorders have been shown to increase 
frailty scores, and the our results coincide with those from previous 

studies.28,29 Thus, altered walking ability and balance are characteris-
tics of frailty. Specifically, women with foot disorders exhibited higher 
frailty scores than men, with the exception of the EFS mood subscale, 
which seems be related to the existence of foot disorders and the 
aging process. Our results were similar to those of other authors.5,8

Future studies should incorporate all other foot risk factors 
related to frailty syndrome. Although a frailty score is determined 

Table 2. Comparisons of 5-Frailty scale scores between foot pain and healthy groups

Frailty Scale Domains

Foot pain group
n = 26

Mean ± SD (95% CI)
Median (IR)

Healthy group
n = 26

Mean ± SD (95% CI)
Median (IR)

P-value

Fatigue
0.91 ± 0.30 (0.71-1.11)

1.00 (0.00)
0.45 ± 0.50 (0.29-0.61)

0.00 (1.00)
0.007

Resistance
0.36 ± 0.50 (0.02-0.70)

0.00 (1.00)
0.50 ± 0.50 (0.34-0.66)

0.50 (1.00)
0.427

Ambulation
0.55 ± 0.52 (0.19-0.90)

1.00 (1.00)
0.43 ± 0.50 (0.26-0.59)

0.00 (1.00)
0.481

Illness
0.64 ± 0.50 (0.30-0.98)

1.00 (1.00)
0.38 ± 0.49 (0.22-0.53)

0.00 (1.00)
0.125

Weight loss
0.64 ± 0.50 (0.30-0.98)

1.00 (1.00)
0.53 ± 0.50 (0.36-0.69)

1.00 (1.00)
0.515

Total Frailty Scale
3.27 ± 1.34 (2.37-4.18)

4.00 (2.00)
2.28 ± 1.48 (1.80-2.75)

2.00 (2.00)
0.059

CI = confidence interval; IR = interquartile range. Mann-Whitney U tests were used. In all the analyses, P < 0.05 (with a 95% confidence interval) was considered 
statistically significant.

Table 3. Comparisons of Edmonton Frail Scale scores between foot pain and healthy groups

Edmonton Frail Scale Domains

Foot pain group
n = 26

Mean ± SD (95% CI)
Median (IR)

Healthy group
n = 26

Mean ± SD (95% CI)
Median (IR)

P-value

Cognition
0.91 ± 0.70 (0.44-1.38)

1.00 (1.00)
0.75 ± 0.63 (0.55-0.95)

1.00 (1.00)
0.488

General health status 2A
0.73 ± 0.64 (0.29-1.16)

1.00 (1.00)
0.65 ± 0.62 (0.45-0.85)

1.00 (1.00)
0.718

General health status 2B
1.09 ± 1.04 (0.39-1.79)

1.00 (2.00)
0.75 ± 0.84 (0.48-1.02)

1.00 (1.00)
0.302

Functional independence
1.18 ± 0.98 (0.52-1.84)

1.00 (2.00)
0.45 ± 0.74 (0.21-0.69)

0.00 (1.00)
0.011

Social support
0.64 ± 0.50 (0.30-0.98)

1.00 (1.00)
0.45 ± 0.59 (0.28-0.64)

0.00 (1.00)
0.238

Medication use 5A
0.73 ± 0.46 (0.41-1.04)

1.00 (1.00)
0.58 ± 0.50 (0.41-0.74)

1.00 (1.00)
0.364

Medication use 5B
0.55 ± 0.52 (0.19-0.90)

1.00 (1.00)
0.55 ± 0.50 (0.39-0.71)

1.00 (1.00)
0.979

Nutrition
0.82 ± 0.40 (0.55-1.09)

1.00 (1.00)
0.63 ± 0.49 (0.47-0.78)

1.00 (1.00)
0.233

Mood
0.55 ± 0.52 (0.19-0.90)

1.00 (1.00)
0.55 ± 0.50 (0.39-0.71)

1.00 (1.00)
0.979

Continence
0.27 ± 0.46 (0.04-0.59)

0.00 (1.00)
0.43 ± 0.50 (0.26-0.59)

0.00 (1.00)
0.364

Functional performance
1.00 ± 0.63 (0.58-1.42)

1.00 (0.00)
1.08 ± 0.65 (0.87-1.28)

1.00 (1.00)
0.728

Total Edmonton Frail Scale
8.09 ± 5.43 (4.44-11.74)

9.00 (9.00)
6.69 ± 4.33 (5.26-8.04)

6.00 (7.00)
0.477

CI = confidence interval; IR = interquartile range. Mann-Whitney U tests were used. In all the analyses, P < 0.05 (with a 95% CI) was considered statistically significant.
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through the EFS,25,30 the Geriatrician’s Clinical Impression of Frailty 
(GCIF) has also been used in a cohort of older acute patients.31 

Several limitations of this study need to be taken into account. 
A population from different areas might be useful to improve the 
strength of this study. 

In the present study, it was only determined whether foot pain 
could influence a greater degree of frailty. We found that foot 
pain does not affect frailty.

Although gait disorders, balance alterations and the risk of fall-
ing are very common among frail people,2,4 studies like the pres-
ent one should also be developed for other population groups, in 
order to determine their degree of frailty. For example, widows 
usually have higher frailty scores due to psychosocial factors.30,32,33

Furthermore, selective sampling can cause bias. For this reason, 
use of randomized sampling should be considered in future studies.

Lastly, the correlation between different foot disorders, including 
several genetic and acquired or traumatic alterations and chronic ill-
nesses, was not studied here because our population was not suitable for 
developing these comparisons. We therefore suggest that future research 
should be conducted on different pathological conditions of the feet.

CONCLUSIONS
Foot pain greater than five points on the 5-Frailty score scale 
seemed to be linked to the presence of frailty syndrome and foot 
disorders, especially the score relating to ambulation. 

REFERENCES
1.  López-López D, Becerro-de-Bengoa-Vallejo R, Losa-Iglesias ME, et al. 

Evaluation of foot health related quality of life in individuals with foot 

problems by gender: a cross-sectional comparative analysis study. BMJ 

Open. 2018;8(10):e023980. PMID: 30341140; https://doi.org/10.1136/

bmjopen-2018-023980. 

2.  Kamiya K, Hamazaki N, Matsue Y, et al. Gait speed has comparable 

prognostic capability to six-minute walk distance in older patients 

with cardiovascular disease. Eur J Prev Cardiol. 2018;25(2):212-9. PMID: 

28990422; https://doi.org/10.1177/2047487317735715. 

3.  Bernhard FP, Sartor J, Bettecken K, et al. Wearables for gait and balance 

assessment in the neurological ward - study design and first results 

of a prospective cross-sectional feasibility study with 384 inpatients. 

BMC Neurol. 2018;18(1):114. PMID: 30115021; https://doi.org/10.1186/

s12883-018-1111-7. 

4.  Thiede R, Toosizadeh N, Mills JL, et al. Gait and balance assessments 

as early indicators of frailty in patients with known peripheral artery 

disease. Clin Biomech (Bristol, Avon). 2016;32:1-7. PMID: 26775227; 

https://doi.org/10.1016/j.clinbiomech.2015.12.002. 

5.  Navarro-Flores E, Pérez-Ros P, Martínez-Arnau FM, Julían-Rochina I, 

Cauli O. Neuro-Psychiatric Alterations in Patients with Diabetic Foot 

Syndrome. CNS Neurol Disord Drug Targets. 2019;18(8):598-608. PMID: 

31577209; https://doi.org/10.2174/1871527318666191002094406. 

6.  Faller JW, Pereira DDN, de Souza S, et al. Instruments for the detection of frailty 

syndrome in older adults: A systematic review. PLoS One. 2019;14(4):e0216166. 

PMID: 31034516; https://doi.org/10.1371/journal.pone.0216166. 

7.  Collard RM, Boter H, Schoevers RA, Oude Voshaar RC. Prevalence of 

frailty in community-dwelling older persons: a systematic review. 

J Am Geriatr Soc. 2012;60(8):1487-92. PMID: 22881367; https://doi.

org/10.1111/j.1532-5415.2012.04054.x 

8.  Hawke F, Burns J. Understanding the nature and mechanism of 

foot pain. J Foot Ankle Res. 2009;2:1. PMID: 19144200; https://doi.

org/10.1186/1757-1146-2-1. 

9.  Rodríguez-Sanz D, Tovaruela-Carrión N, López-López D, et al. Foot 

disorders in the elderly: A mini-review. Dis Mon. 2018;64(3):64-91. 

PMID: 28826743; https://doi.org/10.1016/j.disamonth.2017.08.001.

10.  Menz HB, Jordan KP, Roddy E, Croft PR. Characteristics of primary care 

consultations for musculoskeletal foot and ankle problems in the UK. 

Rheumatology (Oxford). 2010;49(7):1391-8. PMID: 20403912; https://

doi.org/10.1093/rheumatology/keq092. 

11.  Benvenuti F, Ferrucci L, Guralnik JM, Gangemi S, Baroni A. Foot 

pain and disability in older persons: an epidemiologic survey. J 

Am Geriatr Soc. 1995;43(5):479-84. PMID: 7730527; https://doi.

org/10.1111/j.1532-5415.1995.tb06092.x. 

12.  Navarro-Flores E, Losa-Iglesias ME, Becerro-de-Bengoa-Vallejo R, et al. 

Translation and Test-Retest of the Spanish Podiatry Health Questionnaire 

(PHQ-S). Int J Environ Res Public Health. 2018;15(10):2205. PMID: 

30308957; https://doi.org/10.3390/ijerph15102205. 

13.  Mickle KJ, Munro BJ, Lord SR, Menz HB, Steele JR. Cross-sectional analysis 

of foot function, functional ability, and health-related quality of life in 

older people with disabling foot pain. Arthritis Care Res (Hoboken). 

2011;63(11):1592-8. PMID: 22034121; https://doi.org/10.1002/acr.20578. 

14.  Kaoulla P, Frescos N, Menz HB. A survey of foot problems in community-

dwelling older Greek Australians. J Foot Ankle Res. 2011;4(1):23. PMID: 

22014069; https://doi.org/10.1186/1757-1146-4-23. 

15.  Aprahamian I, Cezar NOC, Izbicki R, et al. Screening for Frailty With the 

FRAIL Scale: A Comparison With the Phenotype Criteria. J Am Med Dir 

Assoc. 2017;18(7):592-6. PMID: 28279607; https://doi.org/10.1016/j.

jamda.2017.01.009. 

16.  Rolfson DB, Majumdar SR, Tsuyuki RT, Tahir A, Rockwood K. Validity and 

reliability of the Edmonton Frail Scale. Age Ageing. 2006;35(5):526-9. 

PMID: 16757522; https://doi.org/10.1093/ageing/afl041. 

17.  Aygör HE, Fadıloğlu Ç, Şahin S, Aykar FŞ, Akçiçek F. Validation of edmonton 

frail scale into elderly Turkish population. Arch Gerontol Geriatr. 2018;76:133-

7. PMID: 29499529; https://doi.org/10.1016/j.archger.2018.02.003. 

18.  Vandenbroucke JP, von Elm E, Altman DG, et al. Strengthening the 

Reporting of Observational Studies in Epidemiology (STROBE): 

explanation and elaboration. Int J Surg. 2014;12(12):1500-24. PMID: 

25046751; https://doi.org/10.1016/j.ijsu.2014.07.014. 

19.  Bijur PE, Silver W, Gallagher EJ. Reliability of the visual analog scale for 

measurement of acute pain. Acad Emerg Med. 2001 Dec;8(12):1153-7. 

PMID: 11733293; https://doi.org/10.1111/j.1553-2712.2001.tb01132.x. 

https://doi.org/10.1136/bmjopen-2018-023980
https://doi.org/10.1136/bmjopen-2018-023980
https://doi.org/10.1177/2047487317735715
https://doi.org/10.1186/s12883-018-1111-7
https://doi.org/10.1186/s12883-018-1111-7
https://doi.org/10.1016/j.clinbiomech.2015.12.002
https://doi.org/10.2174/1871527318666191002094406
https://doi.org/10.1371/journal.pone.0216166
https://doi.org/10.1111/j.1532-5415.2012.04054.x
https://doi.org/10.1111/j.1532-5415.2012.04054.x
https://doi.org/10.1186/1757-1146-2-1
https://doi.org/10.1186/1757-1146-2-1
https://doi.org/10.1016/j.disamonth.2017.08.001
https://doi.org/10.1093/rheumatology/keq092
https://doi.org/10.1093/rheumatology/keq092
https://doi.org/10.1111/j.1532-5415.1995.tb06092.x
https://doi.org/10.1111/j.1532-5415.1995.tb06092.x
https://doi.org/10.3390/ijerph15102205
https://doi.org/10.1002/acr.20578
https://doi.org/10.1186/1757-1146-4-23
https://doi.org/10.1016/j.jamda.2017.01.009
https://doi.org/10.1016/j.jamda.2017.01.009
https://doi.org/10.1093/ageing/afl041
https://doi.org/10.1016/j.archger.2018.02.003
https://doi.org/10.1016/j.ijsu.2014.07.014
https://doi.org/10.1111/j.1553-2712.2001.tb01132.x


ORIGINAL ARTICLE | Navarro-Flores E, Becerro-de-Bengoa-Vallejo R, Calvo-Lobo C, Losa-Iglesias ME, Palomo-López P, Mazoteras-Pardo V, Romero-Morales C, López-López D.

324     Sao Paulo Med J. 2021; 139(4):319-24

20.  Fried LP, Tangen CM, Walston J, et al. Frailty in older adults: evidence 

for a phenotype. J Gerontol A Biol Sci Med Sci. 2001;56(3):M146-56. 

PMID: 11253156; https://doi.org/10.1093/gerona/56.3.m146.

21.  Perna S, Francis MD, Bologna C, et al. Performance of Edmonton Frail 

Scale on frailty assessment: its association with multi-dimensional 

geriatric conditions assessed with specific screening tools. BMC Geriatr. 

2017;17(1):2. PMID: 28049443; https://doi.org/10.1186/s12877-016-0382-3. 

22.  Woo J, Yu R, Wong M, et al. Frailty Screening in the Community Using 

the FRAIL Scale. J Am Med Dir Assoc. 2015;16(5):412-9. PMID: 25732832; 

https://doi.org/10.1016/j.jamda.2015.01.087.  

23.  Pijpers E, Ferreira I, Stehouwer CD, Nieuwenhuijzen Kruseman AC. 

The frailty dilemma. Review of the predictive accuracy of major frailty 

scores. Eur J Intern Med. 2012;23(2):118-23. PMID: 22284239; https://

doi.org/10.1016/j.ejim.2011.09.003. 

24.  Toosizadeh N, Mohler J, Najafi B. Assessing Upper Extremity Motion: An 

Innovative Method to Identify Frailty. J Am Geriatr Soc. 2015;63(6):1181-

6. PMID: 26096391; https://doi.org/10.1111/jgs.13451. 

25.  Díaz de León González E, Gutiérrez Hermosillo H, Martinez Beltran JA, 

et al. Validation of the FRAIL scale in Mexican elderly: results from the 

Mexican Health and Aging Study. Aging Clin Exp Res. 2016;28(5):901-8. 

PMID: 26646253; https://doi.org/10.1007/s40520-015-0497-y. 

26.  Navarro-Flores E, de Bengoa Vallejo RB, Losa-Iglesias ME, et al. The 

reliability, validity, and sensitivity of the Edmonton Frail Scale (EFS) in 

older adults with foot disorders. Aging (Albany NY). 2020;12(24):24623-

32. PMID: 33349621; https://doi.org/10.18632/aging.202140.  

27.  Navarro-Flores E, Romero-Morales C, Becerro de Bengoa-Vallejo R, et al. Sex 

Differences in Frail Older Adults with Foot Pain in a Spanish Population: 

An Observational Study. Int J Environ Res Public Health. 2020;17(17):6141. 

MID: 32847063; https://doi.org/10.3390/ijerph17176141.  

28.  Martínez-Amat A, Hita-Contreras F, Lomas-Vega R, et al. Effects of 

12-week proprioception training program on postural stability, gait, 

and balance in older adults: a controlled clinical trial. J Strength Cond 

Res. 2013;27(8):2180-8. PMID: 23207891; https://doi.org/10.1519/

JSC.0b013e31827da35f. 

29.  Pérez-Ros P, Vila-Candel R, Martínez-Arnau FM. A home-based exercise 

program focused on proprioception to reduce falls in frail and pre-frail 

community-dwelling older adults. Geriatr Nurs. 2020;41(4):436-44. 

PMID: 32199736; https://doi.org/10.1016/j.gerinurse.2020.01.017. 

30.  Fabrício-Wehbe SCC, Cruz IR, Haas VJ, et al. Reprodutibilidade da versão 

brasileira adaptada da Edmonton Frail Scale para idosos residentes 

na comunidade. Rev Lat Am Enfermagem. 2013;21(6):1330-6. http://

dx.doi.org/10.1590/0104-1169.2933.2371. 

31.  Hilmer SN, Perera V, Mitchell S, et al. The assessment of frailty in older 

people in acute care. Australas J Ageing. 2009;28(4):182-8. PMID: 

19951339; https://doi.org/10.1111/j.1741-6612.2009.00367.x. 

32.  Braun T, Grüneberg C, Thiel C. German translation, cross-cultural 

adaptation and diagnostic test accuracy of three frailty screening 

tools : PRISMA-7, FRAIL scale and Groningen Frailty Indicator. Z Gerontol 

Geriatr. 2018;51(3):282-92. PMID: 28795247; https://doi.org/10.1007/

s00391-017-1295-2. 

33.  Fabrício-Wehbe SCC, Schiaveto FV, Vendrusculo TRP, et al. Adaptación 

cultural y validez de la Edmonton frail scale - EFS en una muestra de 

ancianos Brasileños. Rev Lat Am Enfermagem. 2009;17(6):1043-9. https://

doi.org/10.1590/S0104-11692009000600018.

Authors’ contributions: Navarro-Flores E: conceptualization (equal), 

investigation (equal), methodology (equal), writing-original draft (equal), 

writing-review and editing (equal), discussion of the study results 

(equal) and review and approval of the final version (equal); Becerro-

de-Bengoa-Vallejo R: conceptualization (equal), formal analysis (equal), 

methodology (equal), writing-original draft (equal), writing-review and 

editing (equal), discussion of the study results (equal) and review and 

approval of the final version (equal); Calvo-Lobo C: conceptualization 

(equal), formal analysis (equal), methodology (equal), writing-original 

draft (equal), writing-review and editing (equal), discussion of the study 

results (equal),  and review and approval of the final version (equal); 

Losa-Iglesias ME: investigation (equal), methodology (equal), writing-

original draft (equal), discussion of the study results (equal) and review 

and approval of the final version (equal); Palomo-López P: supervision 

(equal), discussion of the study results (equal) and review and approval 

of the final version (equal); Mazoteras-Pardo V: investigation (equal), 

discussion of the study results (equal) and review and approval of 

the final version (equal); Romero-Morales C: investigation (equal), 

supervision (equal), discussion of the study results (equal) and 

review and approval of the final version (equal); and López-López D: 

methodology (equal), supervision (equal), writing-original draft (equal), 

writing-review & editing (equal), discussion of the study results 

(equal) and review and approval of the final version (equal)

Sources of funding: This research was funded by Generalitat Valenciana, 

under grant number GV/2020/061 

Conflict of interest: None

Date of first submission: August 26, 2020 

Last received: December 20, 2020 

Accepted: February 8, 2021

Address for correspondence: 

Carlos Romero-Morales 

Faculty of Sport Sciences, Universidad Europea de Madrid,  

Calle Rio Tajo s/n, Urb. El Bosque,  

CP 28670 Villaviciosa de Odón, Madrid, Spain  

Tel. +34 91 740 72 72 

E-mail: carlos.romero@universidadeuropea.es

© 2021 by Associação Paulista de Medicina  
This is an open access article distributed under the terms of the Creative Commons license.

https://doi.org/10.1093/gerona/56.3.m146
https://doi.org/10.1186/s12877-016-0382-3
https://doi.org/10.1016/j.jamda.2015.01.087
https://doi.org/10.1016/j.ejim.2011.09.003
https://doi.org/10.1016/j.ejim.2011.09.003
https://doi.org/10.1111/jgs.13451
https://doi.org/10.1007/s40520-015-0497-y
https://doi.org/10.18632/aging.202140
https://doi.org/10.3390/ijerph17176141
https://doi.org/10.1519/JSC.0b013e31827da35f
https://doi.org/10.1519/JSC.0b013e31827da35f
https://doi.org/10.1016/j.gerinurse.2020.01.017
http://dx.doi.org/10.1590/0104-1169.2933.2371
http://dx.doi.org/10.1590/0104-1169.2933.2371
https://doi.org/10.1111/j.1741-6612.2009.00367.x
https://doi.org/10.1007/s00391-017-1295-2
https://doi.org/10.1007/s00391-017-1295-2
https://doi.org/10.1590/S0104-11692009000600018
https://doi.org/10.1590/S0104-11692009000600018
mailto:carlos.romero@universidadeuropea.es

