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Background: Simple, easy-to-perform, safe and cost-effective methods for the prediction of

adverse outcomes in older adults are essential for the identification of patients who are most

likely to benefit from early preventive interventions.

Methods: The study included 160 community-dwelling individuals aged 60–74 years, with

44.4% women. A comprehensive geriatric assessment was performed in all participants.

Bioimpedance body composition analysis included 149 subjects. Among other tests, func-

tional assessment included the Barthel Index of Activities of Daily Living (Barthel Index),

Mini-Mental State Examination (MMSE), Timed Up and Go (TUG) and Fried frailty

phenotype. Follow-up by telephone was made after at least 365 days. The composite end-

point (CE) included fall, hospitalization, institutionalization and death.

Results: Cohort characteristics: age 66.8±4.2 years (mean±SD), 3.81±2.23 diseases, 4.29

±3.60 medications or supplements, and good functional status (MMSE 29.0±1.5, Barthel

Index 98.1±8.2, prevalence of Fried frailty phenotype 2.5%). During one-year follow-up, 34

subjects (21.3%; 95% confidence interval [CI] =14.9−27.6%) experienced CE: hospitaliza-

tions (13.8%; 95% CI=8.41−19.1), falls (9.38%; 95% CI=4.86−13.9), death (0.63%; 95%

CI=0−1.85) and no institutionalization. A higher probability of CE was associated with age

≥70 years (P=0.018), taking any medication or supplements (P=0.007), usual pace gait speed

≤0.8 m/s (P=0.028) and TUG >9 s (P<0.002). TUG was the only independent measure

predicting one-year CE occurrence (OR=1.22, 95% CI=1.07−1.40, P=0.003) in multivariate

logistic regression. However, its predictive power was poor; the area under the receiver

operating characteristic curve was 0.659 (95% CI 0.551−0.766, P=0.004) and Youden’s J

statistic for a TUG cut-off of 9.0 s was 0.261 (sensitivity 0.618 and specificity 0.643).

Conclusion: The TUG test was superior to frailty phenotype measures in predicting one-

year incidence of a CE consisting of fall, hospitalization, institutionalization and death in a

cohort of healthy-aging community-dwelling early-old adults, although its value as a stand-

alone test was limited.
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Introduction
Population aging has profound implications for the planning and delivery of health and

social care. Falls, hospitalization, institutionalization and death are among the most

serious adverse health outcomes of age-associated multimorbidity and frailty.1,2

Simple, easy-to-perform, safe and cost-effective methods of predicting increased risk

of adverse outcomes in older adults are essential for the early identification of patients
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who may benefit from preventive interventions.1,3 Owing to

the diverse rate of biological aging and age-associated multi-

morbidity, the prediction of negative outcomes is difficult or

impossible based on the diagnosis of medical conditions

alone.4,5 The concept of frailty, a geriatric syndrome that

reflects the complex nature of age-associated multidimen-

sional functional decline, is regarded as the most promising

method of identifying geriatric patients who would benefit

from preventive interventions.2,6 Epidemiological investiga-

tions show associations between different frailty models and

adverse health outcomes in community-dwelling, institutio-

nalized and hospitalized older adults. However, standardiza-

tion of concepts and measures of frailty models are still

lacking, and models used for epidemiological studies are

not necessarily useful for routine clinical practice in primary

care.2,3,6 Furthermore, the same frailty model may not be

applicable to patients with different health status.7

Comprehensive geriatric assessment (CGA), a standard

assessment of patients in geriatric medicine units, takes into

account the multidimensional nature of health determinants

of older people.2–4,6 CGA is a multidisciplinary, coordinated

method that addresses the physical, mental, medical and

social needs of an older person with frailty.2 The frailty

index is predictive of adverse outcomes in older people and

may be derived from CGA.3 However, the practical limita-

tions of CGA are time and an interdisciplinary team being

required for completion of the process.2 In our previous

study, we explored the prevalence of prefrailty and frailty

phenotype in early-old community-dwelling inhabitants of

southern Poland, and examined conditions associated with

frailty assessment components.8 In this paper, we analyze the

usefulness of frailty phenotype components and other func-

tional measures for one-year adverse outcome prediction.

Participants and Methods
A detailed description of patient enrolment and the study

methodology was included in our previous paper.8

Therefore, we present here an abridged description of the

study group and measurements.

Participants
The study group consisted of 160 subjects, 71 (44.4%)

women, randomized from community-dwelling 60–74-

year-old inhabitants of southern Poland. To achieve this

number of participants, invitation letters were sent to 4963

people randomized out of 843,278 relevant candidates for

the study. A response was received from 163 invitees, of

whom 160 gave written consent for participation in the

project. The only exclusion criterion was lack of informed

consent for participation in this study.

Measurements
A CGAwas complemented with frailty phenotype and body

mass assessment, as described in our previous paper.8 A

structured patient history included indicators of morbidity,

specific signs of geriatric conditions, chronic disease, phar-

macological treatment, alcohol consumption, smoking, liv-

ing conditions, and family or social service support. Physical

examination included general status, body build, mental sta-

tus, speech, vision, hearing, gait, resting blood pressure of

both arms, pulse, body mass, height, and waist and hip

circumference.

The Charlson Comorbidity Index9 was used to assess

multimorbidity. The Berlin Initiative Study (BIS) creati-

nine equation10 was used to estimate glomerular filtration

rate (eGFR). The Barthel Index of Activities of Daily

Living (Barthel Index)11 and Instrumental Activities of

Daily Living Scale (IADL)12 were used to determine func-

tional independence. The Mini-Mental State Examination

(MMSE)13 was used to assess global cognitive perfor-

mance. The Geriatric Depression Scale – Short Form

(GDS-SF) was used to screen for depression.14

Tinetti Performance-Oriented Mobility Assessment

(Performance-Oriented Mobility Assessment, POMA)15

and Timed Up and Go (TUG) test were used to evaluate

fall risk.16 Equipment for the TUG includes a standard

armchair (approximate seat height 45 cm), a stopwatch

and a 3-m-long walking path, extended by another ≥1 m

in length (0.5 m for the chair and 0.5 m to enable an easy

180-degree-turn at the 3 m mark), making a minimum of 4

m combined. The test subject, wearing regular footwear,

was instructed to get up from the chair upon a verbal

command, walk at a comfortable and safe pace to a line

on the floor 3 m away, then turn, return to the chair and sit

down again. Walking aids were permitted if previously

utilized by the patient, but no caregiver assistance was

allowed. A practice trial preceded the timed test. The

average time to provide TUG patient instruction, a test

run and a timed run was 2 min 30 s. The 6-Minute Walk

Test (6MWT) was used as an integrated measure of aero-

bic capacity, endurance and functional exercise perfor-

mance, and consisted of measuring the total distance the

subject walked in 6 min.17,18

Frailty was diagnosed using three different phenotype

approaches: (1) Fried et al criteria;19 (2) Saum et al criteria

based on predefined cut-off values;20 and (3) modified Saum
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et al criteria,20 with cut-off values based on the lowest-

quintile approach of our cohort for weakness, slowness,

physical activity and ≥5% one-year unintentional weight

loss in the cohort (mean and median values of grip strength,

usual pace walking speed and physical activity were pre-

sented in our previous paper8). For assessment of physical

activity, Saum et al20 used a modified version of the Physical

Activity Questionnaire for the Elderly (PAQE)21 instead of

the Minnesota Leisure Time Activity Questionnaire22,23 used

by Fried et al.19 Equipment required to complete the Fried

frailty phenotype (FFP) assessment includes a grip strength

dynamometer, a stopwatch, a 4.57-m-long walking path pro-

longed by another ≥2 m, making a minimum of 7.0 m,

medical weight and a standard chair with arms. The average

time to complete FFP assessment in fit subjects (including

instructions for the patient, measurement of handgrip

strength [three repetitions], usual pace walking speed [two

repetitions], measurement of bodyweight and calculating 12-

month body weight change, completion of the exhaustion

self-report questionnaire and data collection for the Modified

Minnesota Leisure Time Activity Questionnaire with weekly

kilocalorie expenditure calculation) was 20 min.

Body mass index (BMI) and waist to hip ratio (WHR)

were calculated for all subjects. Body composition analy-

sis was performed in 149 subjects with the use of Tanita

BC-418MA Body Composition Analyzer and Tanita

Viscan Analyzer AB140, as described in our previous

paper.8 The examination was not performed in 11 subjects:

eight subjects had contraindications to the measurement of

bioelectrical impedance (any metal implants in the body),

two subjects were not tested owing to equipment failure,

and one subject had difficulty maintaining an upright posi-

tion. Subjects were examined at the Department of

Geriatrics of the Leszek Giec Upper-Silesian Medical

Centre of the Silesian Medical University in Katowice on

an outpatient basis or at the patient’s home if they were

unable to ambulate to our medical facilities. Follow-up by

telephone call was made at least 365 days after the initial

examination. The composite endpoint (CE) included fall,

hospitalization, institutionalization and death.

Statistical Analysis
Data were analyzed using Statistica version 13 (StatSoft

Polska). The non-parametric Mann–Whitney U-test for

quantitative variables, and chi-squared test, V-squared

test and Fisher’s exact test for categorical variables, were

used. The Kaplan–Meier method was used to estimate

one-year CE-free probability for subjects classified

according to age, total number of medications and supple-

ments, usual pace gait speed and TUG, while differences

between these subgroups were assessed with the

Wilcoxon–Gehan statistic. Different cut-off values were

tested to define the value corresponding to the lowest

P-level. Multivariate logistic regression was used to assess

measures associated with CE incidence. Analysis with

backward elimination included variables with P-values of

0.1 or lower in the initial univariate analysis. Collinearity

of independent variables was eliminated before odds ratio

(OR) calculation. The receiver operating characteristics

(ROC) curve was used to evaluate the predictive value of

the TUG for one-year CE occurrence and to determine an

optimal TUG threshold for predicting CE incidence. P

values <0.05 were considered statistically significant.

Ethics
This study was conducted in accordance with the

Declaration of Helsinki. The study protocol was approved

by the Bioethical Committee of the Medical University of

Silesia in Katowice, Poland (Letter KNW/0022/KB1/

1/14).

Results
The cohort was characterized by a mean±SD age of 66.8

±4.2 years, mean number of 3.81±2.23 diseases or comor-

bidities (with predominant osteoarthritis and hypertension),

and mean number of 4.29±3.60 medicine or supplements

used by the participants (Table 1). Nevertheless, functional

status was good, as indicated by the high MMSE score of

29.0±1.5 and Barthel Index of 98.1±8.2, low (2.5%) pre-

valence of frailty phenotype according to the Fried at al

criteria, and other functional measures (Table 2).

During the one-year follow-up, 34 subjects (21.3%;

95% confidence interval [CI] =14.9−27.6%) experienced

CE: 15 subjects (9.38%; 95% CI=4.86−13.9) experienced

falls, 22 subjects (13.8%; 95% CI=8.41−19.1) were hospi-
talized and one subject (0.63%; 95% CI=0−1.85) died. No
institutionalization was reported during this time. Study

participants who experienced CE were characterized by

advanced age, increased number of medications and sup-

plements, lower diastolic blood pressure (Table 1), higher

incidence of Saum et al frailty criterion for slowness and

worse TUG and 6MWT results (Table 2).

According to the Wilcoxon–Gehan test, a higher prob-

ability of one-year CE occurrence was associated with age

≥70 years (P=0.018), taking any medication or supplement
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Table 1 Cohort Clinical Characteristics Organized by Incidence of Composite Endpoint (Fall, Hospitalization Institutionalization or

Death) Within One Year

Variable Whole Group

(n=160)

EP

(n=34)

NE

(n=126)

EP vs NE

P-value

Age, years 66.8±4.2 68.1±4.3 66.5±4.1 0.048

Sex, percentage of females 44.4 50.0 42.9 0.457

Current smokers, % 13.8 14.7 13.5 0.856

Ever-smokers, % 38.8 50.0 35.7 0.129

Smoking, pack-years 10.5±17.6 12.89±16.97 9.88±17.75 0.297

Regular alcohol consumption, % 47.5 50.0 46.8 0.709

Total number of diseases or comorbidities 3.81±2.23 4.15±1.92 3.71±2.30 0.214

Charlson Comorbidity Index 3.38±1.5 3.56±1.13 3.33±1.58 0.078

Total number of oral medications 3.79±3.16 4.71±3.21 3.55±3.12 0.054

Total number of oral, herbal and topical medications and supplements 4.29±3.60 5.35±3.69 4.01±3.53 0.049

Psychotropic medicines use, % 16.3 17.6 15.9 0.804

Osteoarthritis, % 75.0 82.4 73.0 0.360

Hypertension, % 60.6 70.6 57.9 0.180

Coronary heart disease, % 29.4 41.2 26.2 0.089

Diabetes, % 18.8 17.6 19.0 0.853

Depression, % 15.6 14.7 15.9 0.868

Heart failure, % 14.4 14.7 14.3 0.951

Osteoporosis, % 11.9 5.88 13.5 0.358

Peripheral artery disease, % 10.6 8.82 11.1 0.100

Cancer, % 10.6 11.8 10.3 0.944

Chronic obstructive pulmonary disease, % 7.50 8.82 7.14 0.971

Asthma, % 7.50 2.94 8.73 0.441

Weight, kg 79.3±14.5 79.3±13.1 79.3±14.8 0.802

Height, m 1.67±0.09 1.7±0.1 1.7±0.1 0.553

Body mass index, kg/m2 28.4±4.6 28.7±3.7 28.4±4.8 0.361

Total body fat percentage* 30.3±8.3 31.0±7.6 30.1±8.4 0.625

Total fat mass*, kg 24.4±8.8 23.9±6.7 24.5±9.3 0.863

Fat-free mass*, kg 54.1±12.1 53.6±11.7 54.1±12.2 0.621

Total water content*, kg 40.2±8.6 39.7±8.8 40.4±8.6 0.647

Total abdominal fat*, % 37.8±9.9 38.0±9.1 37.7±10.2 0.919

Visceral fat rating*, score 15.4±6.6 16.1±6.6 15.2±6.6 0.359

Systolic blood pressure, mmHg 142.3±19.7 141.9±21.5 142.5±19.2 0.762

Diastolic blood pressure, mmHg 85.7±11.2 81.9±9.8 86.7±11.3 0.034

Heart rate, beats/min 76.1±11.8 76.0±12.3 76.1±11.7 0.886

Hemoglobin, g/dL 14.8±1.2 14.4±1.2 14.9±1.2 0.075

Red blood cells, T/L 4.80±0.45 4.66±0.44 4.84±0.44 0.099

White blood cells, G/L 6.88±2.49 6.68±1.41 6.94±2.71 0.856

Total protein, g/dL 7.41±0.40 7.40±0.34 7.42±0.41 0.874

Albumin, mg/mL 43.2±3.2 43.6±3.0 43.1±3.3 0.531

Creatinine, mg/dL 0.89±0.19 0.91±0.22 0.88±0.18 0.975

eGFR, mL/min/1.73 m2 72.9±13.1 69.9±13.0 73.7±13.1 0.323

Glucose, mg/dL 108.3±41.6 114.1±60.7 106.7±34.9 0.804

Alanine aminotransferase, IU/L 26.4±27.1 23.3±11.1 27.3±29.9 0.619

Calcium, mg/dL 9.56±0.39 9.59±0.38 9.54±0.39 0.963

Vitamin D, ng/mL 28.4±14.1 32.6±17.4 27.2±12.9 0.117

Cortisol, ng/mL 12.6±3.7 13.1±3.1 12.5±3.9 0.450

Notes: Data are shown as mean values ± standard deviations for quantitative variables and percentages for categorical variables. Values for the whole group were presented

in our previous paper.8

*Analysis included 149 subjects, among them 68 women and 81 men, 29 subjects who met the composite endpoint (EP) and 120 subjects who did not (NE).
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(P=0.007), usual pace gait speed ≤0.8 m/s (P=0.028) and

TUG >9 s (P<0.002) (Figure 1).

TUG was the only independent measure predicting one-

year CE occurrence (OR=1.22, 95% CI=1.07−1.40, P=0.003)

in multivariate logistic regression analysis adjusted for age,

sex, disease prevalence, number of medications, functional

tests (Barthel Index, IADL, MMSE, GDS-SF, frailty pheno-

type components, prefrailty and frailty phenotype), BMI,

bioimpedance body composition scores and blood tests.

However, evaluated with the ROC curve, the predictive

value of TUG for CE incidence was poor: the area under the

curve was 0.659 (95% CI=0.551−0.766, P=0.004) and

Youden’s J statistic for a TUG cut-off of 9.0 s was 0.261

(sensitivity 0.618 and specificity 0.643).

Discussion
We assessed the predictive value of different clinical and

functional measures over a one-year period for adverse

events in community-dwelling early-old adults. As we

discussed in our previous paper, the functional status of

Table 2 Cohort Functional Characteristics Organized by Incidence of the Composite Endpoint (Fall, Hospitalization,

Institutionalization or Death) Within One Year

Variable Whole Group

(n=160)

EP

(n=34)

NE

(n=126)

EP vs NE

P-value

Mini-Mental State Examination, score 29.0±1.5 29.1±1.2 28.9±1.5 0.843

Geriatric Depression Scale, score 3.13±2.84 3.18±3.13 3.12±2.76 0.751

Barthel Index, score 98.1±8.2 98.1±5.5 98.1±8.8 0.526

Instrumental Activities of Daily Living Scale, score 26.3±2.1 26.3±1.7 26.3±2.2 0.426

Tinetti Performance-Oriented Mobility Assessment, score 26.9±3.1 26.4±3.4 27.1±3.0 0.671

Timed Get-up and Go Test, s 8.4±2.9 9.81±3.51 8.01±2.61 0.005

6-Minute Walk Test, m 445.8±90.9 422.7±92.1 451.6±90.1 0.049

Unintentional weight loss – prevalence of positive Fried frailty criterion* (loss of

weight of ≥10 lbs or ≥4.54 kg)

7.5 (3.4–11.6) 2.9 (0–8.6) 8.7 (3.8–11.7) 0.441

Unintentional weight loss – prevalence of positive Saum frailty criterion** (loss of

weight of ≥5 kg)

6.9 (3.0–10.8) 2.9 (0–8.6) 7.9 (3.2–12.9) 0.522

Unintentional weight loss – prevalence of positive frailty criterion based on the loss

of ≥5% body weight

7.5 (3.4–11.6) 5.9 (0–13.8) 7.9 (3.2–12.9) 0.971

Grip strength, kg 55.4±28.8 56.7±24.6 55.0±29.9 0.404

Weakness – prevalence of positive Fried frailty criterion*, % 5.6 (2.1–9.2) 5.9 (0–13.8) 5.6 (1.6–9.6) 0.729

Weakness – prevalence of positive Saum frailty criterion**, % 6.3 (2.5–10.0) 5.9 (0–13.8) 6.4 (2.1–10.6) 0.756

Weakness – prevalence of positive cohort-based frailty criterion***, % 19.4 (13.3–25.5) 11.8 (0.9–22.6) 21.4 (14.3–28.6) 0.307

Poor endurance; exhaustion – prevalence of positive Fried frailty criterion*, % 7.5 (3.4–11.6) 8.8 (0–18.4) 7.1 (2.7–11.6) 0.971

Usual pace walking speed, m/s 1.14±0.32 1.10±0.30 1.15±0.32 0.267

Slowness – prevalence of positive Fried frailty criterion*, % 8.1 (3.9–12.4) 11.8 (0.9–22.6) 7.1 (2.7–11.6) 0.602

Slowness – prevalence of positive Saum frailty criterion**, % 14.4 (8.9–19.8) 26.5 (11.6–41.3) 11.1 (5.6–16.6) 0.024

Slowness – prevalence of positive cohort-based frailty criterion**, % 17.5 (11.6–23.4) 26.5 (11.6–41.3) 15.1 (8.8–21.3) 0.122

Physical activity*, kcal/week 4423±6291 3432.3±2652.8 4690.4±6938.4 0.922

Physical activity**, score 17.0±10.3 16.5±8.6 17.2±10.8 0.920

Low physical activity – prevalence of positive Fried frailty criterion*, % 8.1 (3.9–12.4) 8.8 (0–18.4) 7.9 (3.2–12.7) 0.853

Low physical activity – prevalence of positive Saum frailty criterion**, % 27.5 (20.6–34.4) 29.4 (14.1–44.7) 27.0 (19.2–34.7) 0.779

Low physical activity – prevalence of positive cohort-based frailty criterion***, % 21.3 (14.9–27.6) 20.6 (7.0–34.2) 21.4 (14.3–28.6) 0.916

Prevalence of prefrailty according to Fried criteria*, % 24.4 (17.7–31.0) 23.5 (9.3–37.8) 24.6 (17.1–32.1) 0.897

Prevalence of prefrailty according to Saum criteria**, % 41.3 (33.6–48.9) 41.2 (24.6–57.7) 41.3 (32.7–49.9) 0.992

Prevalence of prefrailty according to cohort-based criteria***, % 45.6 (37.9–53.3) 41.2 (24.6–57.7) 46.8 (38.1–55.5) 0.557

Prevalence of frailty according to Fried criteria*, % 2.5 (0.1–4.9) 2.9 (0–8.6) 2.4 (0–5.0) 0.665

Prevalence of frailty according to Saum criteria**, % 4.4 (1.2–7.5) 5.9 (0–13.8) 3.4 (0.6–7.4) 0.991

Prevalence of frailty according to cohort-based criteria***, % 3.8 (0.8–6.7) 5.9 (0–13.8) 3.2 (0.1–6.2) 0.819

Notes: Data are shown as mean values ± standard deviations for quantitative variables and percentages (95% confidence interval) for categorical variables. Values for the

whole group were partially presented in our previous paper.8

*According to criteria proposed by Fried et al19 using the Minnesota Leisure Time Activity Questionnaire22,23 for physical activity assessment. **According to criteria

proposed by Saum et al20 using a modified version of the Physical Activity Questionnaire for the Elderly (PAQE)21 for physical activity assessment. ***According to modified

Saum et al criteria20 with cut-off values based on the lowest-quintile approach for weakness, slowness, physical activity (modified version of the PAQE21 used for physical

activity assessment) and ≥5% one-year unintentional weight loss in the cohort.

Abbreviations: EP, met composite endpoint; NE, did not meet composite endpoint.

Dovepress Batko-Szwaczka et al

Clinical Interventions in Aging 2020:15 submit your manuscript | www.dovepress.com

DovePress
1267

http://www.dovepress.com
http://www.dovepress.com


study participants was better than would be expected from

other studies. Despite randomization, owing to sampling

bias, our sample was most likely not representative of the

general population of early-old adults of our region.8

Maintaining functional ability that enables well-being in

older age is defined by the World Health Organization as

healthy aging.4 In the context of this definition, our cohort

may be considered as representative of healthy-aging older

adults.

Increased occurrence of CE over a one-year period was

associated with age of 70 or more years, taking any med-

icine or supplement, usual pace gait speed of 0.8 m/s or

lower and TUG over 9 s.

An association between age and risk for adverse out-

comes has been shown in multiple studies.1–4

The relationship between pharmacological treatment and

risk of CE is complex. Adverse drug reactions (ADRs)

account for significant morbidity in elderly patients.24,25

One in ten hospital admissions of older patients is due to

ADRs.26 Psychotropic medications and polypharmacy

increase the risk of falling.27 However, disease, rather than

the medication prescribed for a particular disease, should be

considered the primary risk factor for adverse outcomes. Our

sample power is not sufficient to allow for analysis of asso-

ciations between pharmacological treatment and adverse out-

comes. However, along with other studies,24,25 our clinical

Figure 1 Probability of composite endpoint (CE)-free survival in subjects classified according to: (A) age, (B) total number of medications and supplements (TNMS), (C)

usual pace gait speed (UPGS), and (D) Timed Up and Go (TUG) test. The CE included the following adverse events: fall, hospitalization, institutionalization and death.
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observations support the general principle of avoiding

polypharmacy.

In line with other studies,4,5 our results also support the

thesis that functional tests, rather than the diagnosis of any

single disease, may be predictive of adverse outcomes in the

elderly. In this study, TUG was the only independent measure

predictive of one-year incidence of CE, albeit with poor ROC

performance. The power of TUG in predicting CE was none-

theless superior to frailty phenotype measures in this cohort.

Previous studies have evaluated the usefulness of the TUG to

assess risk for adverse outcomes in elderly adults, and espe-

cially the risk for falls. A systematic review and meta-analysis

demonstrated that TUG (at a cut-off value of 13.5 s) has

limited value for fall prediction in community-dwelling

elderly people.28 A more recent systematic review and meta-

analysis concluded that no single test or measure demonstrated

significant value for the post-test fall probability of commu-

nity-dwelling older adults. However, the Berg Balance Scale

(≤50 points), TUG (≥12 s) and Five Times Sit to Stand scores

(≥12 s) were the best evidence-based functional measures for

determining individual fall risk.29 A prospective study of

community-dwelling elderly in China showed that TUG

(using a cut-off point of 15.96 s) can predict recurrent falls

in community-dwelling elderly individuals aged 67.4±5.6

years.30 The TUG did not predict falls in another group of

192 community-dwelling older adults aged 73.0±6.2 years.31

Discrepancies in the results obtained from different studies

may be explained by the fact that TUG performance may be

influenced by multiple factors, among them age, sex and

cognitive impairment.32 Since the TUG inherently incorpo-

rates gait at usual speed, we can also consider an umbrella

review that demonstrated good predictive ability of gait speed

assessment and development of disability in activities of daily

living.33 Compared to gait assessment alone, TUG incorpo-

rates more complex functions: rising from a sitting position,

changes in gait direction and re-sitting.16 Compared with

frailty phenotype assessment, TUG requires less equipment

and less time. By some accounts, assessment of the FFP takes

approximately 15–20 min (a single patient encounter for test-

ing all Fried frailty components), although less than 10min for

assessment was also reported.3 In our experience, frailty phe-

notype assessment in a fit older adult requires approximately

20 min, while TUG requires about 2 min. Functional assess-

ment for preventive purposes in elderly patients in routine

outpatient counseling is strongly indicated.1 However, the

increased time burden may discourage both patient and clin-

ician participation in rigorous frailty assessment.34

Implementation of complex and time-consuming geriatric

assessments is not feasible owing to the ever increasing pres-

sures for short patient encounters. Simple and short functional

tests seem more likely to be incorporated into health service

provider routines. Unfortunately, no single such test is avail-

able with strong predictive properties for adverse outcomes in

elderly community-dwelling adults. The ROC performance of

the TUG for predicting CE in this cohort was also poor. While

the TUG may not represent the highest predictive ability, its

simplicity suggests that further studies may be warranted.

Despite the limitations of our study, namely a small number

of subjects and limited follow-up time, we achieved statisti-

cally significant results that may suggest future research

directions.

Conclusion
The TUG test was superior to frailty phenotype measures

in predicting one-year incidence of a CE consisting of fall,

hospitalization, institutionalization and death in a cohort of

healthy-aging community-dwelling early-old adults,

although its value as a stand-alone test was limited.
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