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Abstract

Introduction

Older adults’ perception of their own risk of fall has never been included into screening tools.

The goal of this study was to evaluate the predictive validity of questions on subjects’ self-

perception of their own risk of fall.

Methods

This prospective study was conducted on a probabilistic sample of 772 Spanish community-

dwelling older adults, who were followed-up for a one year period. At a baseline visit, sub-

jects were asked about their recent history of falls (question 1: “Have you fallen in the last 6

months?”), as well as on their perception of their own risk of fall by using two questions

(question 2: “Do you think you may fall in the next few months?” possible answers: yes/no;

question 3: “What is the probability that you fall in the next few months?” possible answers:

low/intermediate/high). The follow-up consisted of quarterly telephone calls, where the num-

ber of falls occurred in that period was recorded.

Results

A short questionnaire built with questions 1 and 3 showed 70% sensitivity (95% CI: 56%-

84%), 72% specificity (95% CI: 68%-76%) and 0.74 area under the ROC curve (95% CI:

0.66–0.82) for prediction of repeated falls in the subsequent year.

Conclusions

The estimation of one’s own risk of fall has predictive validity for the occurrence of repeated

falls in older adults. A short questionnaire including a question on perception of one’s own

risk of fall and a question on the recent history of falls had good predictive validity.
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Introduction

Falls may result in severe injury–including fracture–restriction of motility, functional deterio-

ration and fear of falling and may be a determinant of institutionalization [1–3]. Approxi-

mately 10% of the older population experience repeated falls in one year with the consequent

health risks [4]. Given that some risk factors may be modified and several interventions may

be useful to reduce the risk of fall, it is important to have tools, which accurately evaluate such

risk, predicting whether a subject will experience repeated falls in the future.

In the clinical practice, several tools are used to identify older people at risk of falling, to

proceed with further evaluations and to intervene if necessary. Most of such tools and proto-

cols are based on the analysis of subjects’ gait, balance and other functional mobility assess-

ments; other tools include risk factors obtained from the past medical history of the patient,

especially the history of previous falls [5,6]. Both approaches have certain limitations, which

result in sub-optimal validity of the existing tools. Risk estimations based on subject’s func-

tional mobility are restricted to the moment of examination and might lead to underestima-

tion of the risk of fall in situations where the risk fluctuates (e.g. morning instability secondary

to night sedatives) or where the risk comes from extrinsic factors (which are not present dur-

ing examination or are unrelated to gait/balance). Risk estimations based on the history of falls

would cover all circumstances–regardless of whether they were present during examination or

not. However, they could be subjected to memory bias, since patients tend to forget falls, espe-

cially if they were inconsequential [7].

Here we propose the hypothesis that older adults are able to estimate well their own risk of

fall and that such “self-estimation” could contribute to identification of subjects at risk of fall

and injury. We postulate that perception of one’s own risk of falling is the result of the action

of different risk factors on the person. Thus, the overall self-perception of risk could be influ-

enced by many other circumstances, difficult to detect individually. Inquiring about self-per-

ceived risk, could yield different results than inquiring for the risk factors themselves. For

example, a person who has forgotten that he has fallen could still retain a sense of risk, caused

by those forgotten falls.

Our hypothesis has been previously tested in a small study, where self-perception of the risk

of fall was predictive of subsequent falls in a cohort of older patients managed in our Geriatrics

Service [8]. The goal of the present study was to evaluate the predictive validity of self-esti-

mated risk of fall in a larger sample of community-dwelling subjects, as well as to evaluate the

validity of an ultra-short questionnaire, which combined a question on self-perception and a

question on the history of falls. In both cases, the evaluation of predictive validity was focused

on the occurrence of multiple falls (not only one), because subjects who tend to fall repeatedly

are at highest risk of complications.

Materials and methods

This longitudinal, prospective study of predictive validity involved a cohort of 772 non-institu-

tionalized, older-than-64-years subjects living in Spain. The study included a first (baseline)

in-person visit and a subsequent one-year follow-up period based on quarterly telephone calls.

Subjects were recruited though a randomized multistage stratified sampling process accord-

ing to sex, geographical area and community size (rural community, urban community, big

city). The sample included a non-proportional age stratum with overrepresentation of subjects

older than 79 years because, in our opinion, they are highly representative of the particular

physiological characteristics of the elderly. In a first sampling stage, communities from pre-

established geographical areas were selected, including different-sized communities in each

area. Within communities, different districts were selected and, within every district, homes
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were selected by using a mixed door-to-door/telephone call approach. Information from the

latest available register of inhabitants (2007) was used for the sampling process. Data were col-

lected between years 2007 and 2009.

During the baseline visit, socio-demographic data (age, sex, education level, cohabitation

status), a list of medicines and a list of previous diseases were collected by using a question-

naire from the National Health Survey 2006 [9]. The cognitive capacity was measured with the

Pfeiffer’s test [10,11] and the independence in activities of daily living (ADL) was evaluated

with the Katz’s index [12]. Depression was screened by using the GDS-5 [13], muscle strength

in lower extremities was assessed by using the Medical Research Council Scale [14], and bal-

ance was measured by using the following 4 items of the Tinetti Balance Scale: sitting balance,

attempts to rise (stand up), immediate standing balance and standing balance [15].

The occurrence of falls in the previous 6 months was investigated by using the question: “Have

you fallen in the last 6 months?” (Question 1; possible answers: yes/no). The self-perception of the

risk of fall was evaluated by using two questions [8]: “Do you think you may fall in the next few

months?” (¿Cree que se puede caer en los próximos meses?) (Question 2; possible answers: yes/no)

and “What is the probability that you fall in the next few months?” (¿Cuál es la probabilidad de
que se caiga en los próximos meses?) (Question 3; possible answers: low/intermediate/high). If a

participant asked exactly how many months, the survey taker asked for a 3-month prediction.

Question 1 could be answered by the subject or by an accompanying person. Questions 2 and 3

had to be answered by the subject. Additionally, we combined answers to question 1 and question

3 in a scale which ranks from 1 through 6, according to the scoring system depicted in Table 1.

In the follow-up telephone calls, the number of falls experienced by the subject from the

baseline visit or the previous telephone call was recorded. A fall was defined as any event,

where the subject unintentionally came to rest on the ground or a lower level. However, this

working definition was not provided to patients, but instead the more familiar term “fall”,

included in direct simple questions, was used throughout the interview (e.g. “Have you fallen

down since the last telephone call?”). On the basis of the subjects’ answers, the survey taker

decided whether an event had been a fall or not.

Baseline data were recorded by professional survey takers without specific training in

healthcare. In order to reduce non-sampling errors, the interview was carefully designed,

the survey takers were trained and the field-work, surveys, data-coding and data processing

were carefully supervised. All survey takers received the same training, which consisted of

theoretical and practical sessions on the administration of the survey and the tools included in

it. In order to minimize the lack of response, a candidate was replaced with another after 10

failed attempts to contact, subject’s failure to attend 2 appointments, refusal to participate,

Table 1. Scoring of a questionnaire built with two questions regarding history of falls and perceived

fall risk.

Previous falls (6 months) Perceived risk of falling SCORE

No Low 1

Medium 2

High 3

Yes Low 4

Medium 5

High 6

Questions for score calculation: 1.- Have you ever fallen in the last 6 months?; 2.- What is the probability that

you fall in the next few months?

https://doi.org/10.1371/journal.pone.0176703.t001
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institutionalization or death. The final response rate was 63%. To ensure the quality of the

field-work a supervisor accompanied the survey takers during the first few visits and a tele-

phonic control was carried out on 15% of participants; they were asked about the sampling

procedure (how they had been contacted), the completion of the protocol and the veracity of

answers. The fulfilled questionnaires were reviewed by a specially constituted team, which was

also in charge of recovering missing data by telephone, whenever possible. Such quality control

revealed selection errors for 100 participants, who were not included in the cohort.

Follow-up data were collected by telephone interviews 4, 6, 9 and 12 months after the base-

line visit. The people in charge of the follow-up used a structured interview model. They had

received theoretical and practical training in the administration of the interviews. The inter-

viewers were blind to the participant’s answers to the tested questions.

The research protocol was previously approved by the local Ethical Committee (Consorci

Sanitari del Maresme). All participants had to sign an informed consent form before being

included in the study.

Statistical analysis

To avoid overrepresentation of any age or sex group, the sample was weighted according to

the population in the 2012 annual report of the Spanish National Institute of Statistics (INE)

and stratified by sex and age groups (65-to-79 and older-than-79). Subjects with cognitive

deterioration (Pfeiffer test > 7) were excluded from the analysis. Hospitalization, institutional-

ization or variations from baseline in the following risk factors lead to exclusion from subse-

quent follow-up (end of follow-up): initiation or termination of any medication that increased

the risk of fall (benzodiazepines, antidepressants, neuroleptics, digoxin and antiarrhythmics

A1c) or initiation or termination of physiotherapy or occupational therapy aimed at reducing

the risk of fall. The reason for such exclusion criteria was that the self-perception of the risk of

fall–which was only recorded at baseline–could vary throughout the follow-up in case these

factors substantially modified the risk.

Sensitivity, specificity and area under the ROC curve (AUC) were calculated for the studied

questions (questions 1, 2 and 3), as well as the Odds Ratio (OR) and Relative Risk (RR) associ-

ated to positive responses. The short questionnaire built with questions 1 and 3 was studied in

the same way. The occurrence of falls during follow-up (gold standard), was considered posi-

tive when more than one fall was reported in a certain period (repeated falls), and negative,

when no falls or a single fall occurred. Patients with missing data were scarce; these patients

were excluded from the specific analysis affected by data-missing.

A 583 subject sample was considered sufficient for a 0.6 expected AUC with 95% confi-

dence and 0.08 estimation precision, considering a 1/10 proportion of participants with

repeated falls [16]

Calculations were carried out with the “survey” software package R v.3.1.2 [17,18]

Results

This study included 772 subjects, 550 of them older than 80 years; 637 participants completed

the follow-up, 430 of them were octogenarian (17% were lost to follow-up); 9.9% of partici-

pants had multiple falls during the one-year follow up period, the incidence of falls in this sam-

ple was published elsewhere [19]. Twenty subjects were excluded from the analysis due to

severe cognitive deterioration (Pfeiffer test > 7 errors). Furthermore, 292 subjects were

excluded during follow-up due to changes in medication (which increased the risk of fall), ini-

tiation or termination of rehabilitation therapy (which modified the risk of fall), hospitaliza-

tion, institutionalization or death.

Two questions are enough to screen for risk of falling
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Thus, by the end of the one-year follow-up, complete datasets had been obtained for 460

subjects (61.17%). Fig 1 shows detailed information on subjects lost to follow-up in each

period. The median follow-up time was 10.66 months (SD 2.62). Table 2 shows the socio-

demographic data of the 602 subjects, who completed at least one telephonic control, and their

answers to the tested questions.

Fig 1. Subject exclusion and loss during the study.

https://doi.org/10.1371/journal.pone.0176703.g001
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Table 3 shows the RR for repeated falls (two or more) corresponding to the three questions

at every follow-up point, as well as the sensitivity and specificity of every question for the pre-

diction of falls.

The short questionnaire (built with questions 1 and 3) yielded scores between 1 and 6. The

proportion of subjects who suffered repeated falls during the one-year follow-up was found to

increase with the score; thus, it was lowest for subjects with score 1 and highest for those with

score 6. Establishing score 3 as a cut point, the sensitivity and specificity for the occurrence of

repeated falls in one year were: 70% (95% CI 56%–84%) and 72% (95% CI 0.68%–0.76%),

respectively. Table 4 shows the incidence of repeated-falls for every score (range 1 to 6), as

well as the sensitivity and specificity for every cut point. The area under the ROC curve for

the different scores from the questionnaire for prediction of repeated falls in one year was

0.74 (95% CI: 0.66–0.82). Table 5 shows the area under the ROC curve for the questionnaire

and for questions 1, 2 and 3 in every follow-up period. The area under the ROC curve of the

Table 2. Socio-demographic data of participants who completed the first follow-up period.

Age Median SD

80.7 0.1

Sex n %

Male 226 37.5

Female 376 62.5

Education level n %

None 165 27.8

Basic 337 56.7

Intermediate 59 9.9

University 32 5.4

Cohabitation n %

Living alone 162 27.4

Cohabitating with someone 430 72.6

Katz n %

0 397 66.0

1 112 18.6

2 21 3.5

3 17 2.8

4 12 2.0

5 21 3.5

6 22 3.7

Pfeiffer n %

0–3 524 88.0

4–7 71 12.0

8–10 Excluded Excluded

Tested questions a n %

Question 1: affirmative answer 159 26.4

Question 2: affirmative answer 197 32.9

Question 3: intermediate risk 221 37.2

Question 3: high risk 66 11.1

a Tested questions: Question 1: Have you fallen in the last 6 months? A: Yes vs. No; Question 2: Do you

think you may fall in the next few months? A: Yes vs. No; Question 3: What is the probability that you fall in

the next few months? A: low / intermediate / high.

https://doi.org/10.1371/journal.pone.0176703.t002
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questionnaire for the prediction of repeated falls (one year) in the oldest group was 0.72 (95%

CI: 0.62–0.81) and in the under 80 year group was: 0.77 (95%CI: 0.60–0.93), not being the dif-

ference significant among groups (p = 0.6). Also, not statistical differences were found in ques-

tionnaire validity at one year among sex groups: women 0.68 (95%CI: 0.58–0.78); men 0.84

(95%CI: 0.70–0.97); p = 0.07

The other measured risk factors for falling presented the following areas under the ROC

curve, for the prediction of repeated falls in one year: Polypharmacy: 0.67 (95% CI: 0.58; 0.77);

muscle weakness: 0.50 (95% CI: 0.41; 0.60); impaired balance: 0.61 (95% CI: 0.51; 0.70); func-

tional impairment 0.54 (95% CI: 0.45; 0.62); depression 0.63 (95% CI: 0.54; 0.72); cognitive

impairment 0.52 (95%CI: 0.43; 0.61).

Discussion

Up to our knowledge, the self-perceived high risk of fall has never been considered as a risk

marker or included in screening tools. The results of this study showed however, that older

adults’ self-estimation of their own risk of fall had a strong predictive value for the incidence of

subsequent falls. It was clear that subjects, who believed that they were at risk of falling, experi-

enced more falls than others. Question 2 (Do you think you may fall in the next few months?)

had good validity to detect subjects prone to repeated falls in the short and medium term (up

to 6 months). In the long term (6 to 12 months), experiencing at least one fall in the previous 6

months had higher predictive capacity. The combination of the history of falls and the self-per-

ception of one’s own risk–as collected by the described questionnaire–had very good predic-

tive capacity at any time, up to one year. Additionally, this 6-score-questionnaire accurately

stratified subjects into risk groups, where the incidence of falls was directly proportional to the

questionnaire score at any moment in time. It is worth noting that more than one-third of sub-

jects with score 6 experienced repeated falls in the next year, while subjects with scores 1 and 2

experienced less repeated falls than the general population (incidence about 10%) [20–22]. We

would like to highlight that this questionnaire can be administered in a short time and that it

can be used even with subjects, who have moderate cognitive deterioration (Pfeiffer <8) and

Table 3. Predictive validity of every one of the questions in the study for the occurrence of repeated falls.

month 4 month 6 month 9 month 12

Central (95% CI) Central (95% CI) Central (95% CI) Central (95% CI)

Sensitivity (%) Question 1 63 (33–86) 55 (32–76) 57 (37–75) 64 (44–80)

Question 2 78 (46–94) 60 (37–80) 50 (31–70) 51 (32–69)

Question 3 68 (36–89) 54 (32–75) 56 (36–75) 63 (42–80)

Specificity (%) Question 1 78 (74–82) 79 (74–83) 79 (74–83) 79 (74–84)

Question 2 69 (64–73) 70 (64–75) 70 (64–75) 69 (63–75)

Question 3 63 (58–69) 64 (59–69) 64 (59–69) 64 (58–70)

Odds Ratio Question 1 6.2 (1.6–23.5) 4.6 (1.7–12.6) 5.1 (2.1–12.3) 6.6 (2.7–16.2)

Question 2 7.9 (1.7–36.3) 3.5 (1.7–9.6) 2.4 (1.0–5.6) 2.3 (1.0–5.4)

Question 3 3.7 (0.9–15.3) 2.2 (0.8–5.9) 2.3 (1.0–5.5) 3.0 (1.3–7.3)

Relative Risk Question 1 5.8 (1.6–12.7) 4.2 (1.7–7.3) 4.4 (2.1–6.7) 5.5 (2.6–7.9)

Question 2 7.4 (1.7–16.5) 3.2 (1.3–6.2) 2.2 (1.0–3.9) 2.2 (1.0–3.9)

Question 3 3.6 (0.9–9.2) 2.1 (0.8–4.3) 2.2 (1.0–3.9) 2.7 (1.3–4.7)

Question 1: Have you fallen in the last 6 months? A: Yes vs. No; Question 2: Do you think you may fall in the next few months? A: Yes vs. No; Question 3:

What is the probability that you fall in the next few months? Answers clustered into two categories low vs. intermediate/high.; Reference group for

calculations: participants with no falls or a single fall. Maximum values in bold type.

https://doi.org/10.1371/journal.pone.0176703.t003
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that there are no significant differences in its validity among different age or sex groups.

Finally, it is important to mention that the AUC of the questionnaire is higher than that of any

other risk factor for falls analyzed in our study.

Few reports were found in the literature on the predictive validity of the most extensively

used tools to assess the risk of fall. They were often studied through convergent validity, by

comparing with other available tools for estimation of the risk of fall, or through case-control

studies where the gold standard was retrospective. One of the tools, for which predictive valid-

ity was studied, was the Performance-Oriented Mobility Assessment (POMA) scale, by Tinetti.

Verghese et al. found 61.5% sensitivity and 69.5% specificity in a group of 60 community-

dwelling older people, for the balance sub-scale by using a cut point of 10 [23]. Faber et al.

found, in a group of 72 institutionalized and community-dwelling older adults, that the sensi-

tivity and specificity to detect “fallers” (more than one fall) varied between 62.5% and 66.1%,

even with the best cut point [24]. Lin et al. studied the predictive validity of the Timed Up and
Go (TUG), One-Leg Stand, Functional Reach (FR), and Tinetti Balance scale (POMA) on a sam-

ple of community-dwelling older adults in Taiwan [25]. In this study, TUG presented a 0.61

AUC for prediction of falls in the following year, while the AUC of the other tests was between

0.51 and 0.56. However, these authors did not measure the tests’ predictive capacity for recur-

rent falls so that their results are not fully comparable to ours. Russell et al. studied the predic-

tive validity of FR and TUG on a sample of Australian older adults, who attended the hospital

because they had suffered a fall and were followed-up for 12 months. The area under the curve

for prediction of further falls was 0.60 for FR and 0.63 for TUG. The area under the curve for

recurrent falls was 0.62 for both tests, namely lower than that of our questionnaire. In the same

study, the authors reported a slightly higher validity for the Falls risk for older people in the com-
munity (FROP-Com) tool for assessment of recurrent falls, although it was also lower than that

of our short questionnaire (AUC 0.68) [26]. Thus, we failed to find any other tool for predic-

tion of the risk of fall with better validity than ours, in a prospective study.

Identifying subjects prone to recurrent falls is of high clinical interest because they often

experience severe complications of falls. In our opinion, older people who estimate their prob-

ability of falling to be “high” (according to question n˚3) or who have experienced at least one

fall in the last 6 months (question n˚1) should be evaluated with the aim of reducing their risk.

Any one of the two circumstances scores a minimum of 3 in our short questionnaire. This is

also valid for subjects who answer “yes” to question 2: “Do you think you may fall in the next

few months?”

In addition, falls are related to fragility syndrome, which is a lack of functional reserve, pre-

disposing to adverse health events such as falls, functional deterioration of death [27]. Thus,

the development of an instrument that quantifies the risk of falling may be useful to quantify

Table 5. Area under the ROC curve for every studied question and for the questionnaire, at every fol-

low-up period.

Area under the curve month 4 month 6 month 9 month 12

Question 1a 0.68 (0.55–0.81) 0.69 (0.60–0.78) 0.71 (0.63–0.79) 0.72 (0.65–0.79)

Question 2a 0.71 (0.59–0.82) 0.66 (0.57–0.75) 0.61 (0.53–0.69) 0.56 (0.48–0.64)

Question 3a 0.66 (0.52–0.79) 0.60 (0.49–0.71) 0.62 (0.53–0.71) 0.62 (0.54–0.70)

Questionnaire* 0.73 (0.60–0.86) 0.70 (0.59–0.81) 0.72 (0.63–0.82) 0.74 (0.66–0.82)

Question 1: Have you fallen in the last 6 months? A: Yes vs. No; Question 2: Do you think you may fall in the

next few months? A: Yes vs. No; Question 3: What is the probability that you fall in the next few months? A:

low / intermediate / high.; Questionnaire: includes questions 1 and 3

https://doi.org/10.1371/journal.pone.0176703.t005
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fragility or at least one of its components. It is likely that patients who score higher on the

instrument are more fragile. In line with our research, a recently published study shows how

self-reported information on the components of fragility, had a superior discriminatory and

predictive capacity compared to the Fried fragility phenotype. In that study, a model which

included self-reported measures of slow walking, low physical activity and weight loss, had a

higher AUC (0.64) for incident falls compared to the Fried fragility phenotype (AUC: 0.57)

and the FRAIL scale (AUC: 0.56) [28]. Therefore, self-reported falls or self-reported risk for

falling may also contribute to improve frailty detection.

Our study had several limitations that are worth commenting. The self-estimation of the

risk of fall was recorded at the beginning of the study but not during the follow-up period.

Modifications in the risk of fall during follow-up could be accompanied by corresponding

changes in self-estimated risk of fall, which we did not measure. Therefore, subjects with

changes in medication or therapies that could modify the risk of fall were excluded from the

analysis. This resulted in a substantial reduction of the sample, which may be detrimental to

the generalization of results. Furthermore, we made quarterly telephone calls (except for the

first one, which was made 4 months after the baseline visit). Thus, there was time enough for

memory bias between two consecutive evaluations, which would result in a tendency to under-

estimate the incidence of falls [7]. However, we consider that such a bias was not important in

our study because the global incidence of falls and recurrent falls in our sample–published else-

where–were similar to those of other studies [19].

In conclusion, older adults’ perception of their own risk of fall is valid as a predictor of

recurrent falls. A short questionnaire including a question on self-perception of one’s own risk

of fall and a question on the occurrence of falls in the previous 6 months shows good predictive

validity for the occurrence of multiple falls in one year.

Supporting information

S1 Tool. Screening instrument for recurrent falls.
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20. Luukinen H, Koski K, Hiltunen L, Kivelä SL. Incidence rate of falls in an aged population in northern Fin-

land. J Clin Epidemiol. 1994 Aug; 47(8):843–50. PMID: 7730887

21. Rapp K, Freiberger E, Todd C, Klenk J, Becker C, Denkinger M, et al. Fall incidence in Germany: results

of two population-based studies, and comparison of retrospective and prospective falls data collection

Two questions are enough to screen for risk of falling

PLOS ONE | https://doi.org/10.1371/journal.pone.0176703 May 10, 2017 11 / 12

http://www.ncbi.nlm.nih.gov/pubmed/9520917
https://doi.org/10.1056/NEJM199710303371806
http://www.ncbi.nlm.nih.gov/pubmed/9345078
http://www.ncbi.nlm.nih.gov/pubmed/11529694
http://www.ncbi.nlm.nih.gov/pubmed/2709546
https://doi.org/10.1093/ageing/afl165
http://www.ncbi.nlm.nih.gov/pubmed/17293604
http://www.ncbi.nlm.nih.gov/pubmed/11723150
https://doi.org/10.1111/j.1532-5415.2005.00509.x
https://doi.org/10.1111/j.1532-5415.2005.00509.x
http://www.ncbi.nlm.nih.gov/pubmed/16398908
https://doi.org/10.1007/s40520-013-0130-x
http://www.ncbi.nlm.nih.gov/pubmed/23955650
http://www.msssi.gob.es/estadEstudios/estadisticas/encuestaNacional/encuestaNac2006/ENS_06_Adultos_definitivo.pdf
http://www.msssi.gob.es/estadEstudios/estadisticas/encuestaNacional/encuestaNac2006/ENS_06_Adultos_definitivo.pdf
http://www.ncbi.nlm.nih.gov/pubmed/1159263
http://www.ncbi.nlm.nih.gov/pubmed/15691450
http://www.ncbi.nlm.nih.gov/pubmed/3944402
https://doi.org/10.1016/j.jbi.2014.02.013
http://www.ncbi.nlm.nih.gov/pubmed/24582925
http://www.R-project.org/
http://www.ncbi.nlm.nih.gov/pubmed/7730887
https://doi.org/10.1371/journal.pone.0176703


methods. BMC Geriatr. 2014 Sep 20; 14:105. https://doi.org/10.1186/1471-2318-14-105 PMID:

25241278

22. Shumway-Cook A, Ciol MA, Hoffman J, Dudgeon BJ, Yorkston K, Chan L. Falls in the Medicare popula-

tion: incidence, associated factors, and impact on health care. Phys Ther. 2009 Apr; 89(4):324–32.

https://doi.org/10.2522/ptj.20070107 PMID: 19228831

23. Verghese J, Buschke H, Viola L, Katz M, Hall C, Kuslansky G, Lipton R. Validity of divided attention

tasks in predicting falls in older individuals: a preliminary study. J Am Geriatr Soc. 2002 Sep; 50

(9):1572–6. PMID: 12383157

24. Faber MJ, Bosscher RJ, van Wieringen PC. Clinimetric properties of the performance-oriented mobility

assessment. Phys Ther. 2006 Jul; 86(7):944–54. PMID: 16813475

25. Lin MR, Hwang HF, Hu MH, Wu HD, Wang YW, Huang FC. Psychometric comparisons of the timed up

and go, one-leg stand, functional reach, and Tinetti balance measures in community-dwelling older peo-

ple. J Am Geriatr Soc. 2004 Aug; 52(8):1343–8. https://doi.org/10.1111/j.1532-5415.2004.52366.x

PMID: 15271124

26. Russell MA, Hill KD, Blackberry I, Day LM, Dharmage SC. The reliability and predictive accuracy of the

falls risk for older people in the community assessment (FROP-Com) tool. Age Ageing. 2008 Nov; 37

(6):634–9. https://doi.org/10.1093/ageing/afn129 PMID: 18565980

27. Kojima G. Frailty as a Predictor of Future Falls Among Community-Dwelling Older People: A Systematic

Review and Meta-Analysis. J Am Med Dir Assoc. 2015 Dec; 16(12):1027–33. https://doi.org/10.1016/j.

jamda.2015.06.018 PMID: 26255098

28. Papachristou E, Wannamethee SG, Lennon LT, Papacosta O, Whincup PH, Iliffe S, Ramsay SE. Ability

of Self-Reported Frailty Components to Predict Incident Disability, Falls, and All-Cause Mortality:

Results From a Population-Based Study of Older British Men. J Am Med Dir Assoc. 2017 Feb 1; 18

(2):152–157. https://doi.org/10.1016/j.jamda.2016.08.020 PMID: 27742583

Two questions are enough to screen for risk of falling

PLOS ONE | https://doi.org/10.1371/journal.pone.0176703 May 10, 2017 12 / 12

https://doi.org/10.1186/1471-2318-14-105
http://www.ncbi.nlm.nih.gov/pubmed/25241278
https://doi.org/10.2522/ptj.20070107
http://www.ncbi.nlm.nih.gov/pubmed/19228831
http://www.ncbi.nlm.nih.gov/pubmed/12383157
http://www.ncbi.nlm.nih.gov/pubmed/16813475
https://doi.org/10.1111/j.1532-5415.2004.52366.x
http://www.ncbi.nlm.nih.gov/pubmed/15271124
https://doi.org/10.1093/ageing/afn129
http://www.ncbi.nlm.nih.gov/pubmed/18565980
https://doi.org/10.1016/j.jamda.2015.06.018
https://doi.org/10.1016/j.jamda.2015.06.018
http://www.ncbi.nlm.nih.gov/pubmed/26255098
https://doi.org/10.1016/j.jamda.2016.08.020
http://www.ncbi.nlm.nih.gov/pubmed/27742583
https://doi.org/10.1371/journal.pone.0176703

