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Abstract Our aim was to calculate the ‘Timed Up & Go’ (TUG) normative scores in a Span-
ish sample composed of functional older adults. The TUG test provides a measure of global
ambulation skills and its total score has been successfully related with functionality and other
important health variables in older adults. Reliable norms are needed for adults 50 years and
older that allow the early identification and intervention in motor disturbances. The study was
carried out with adults from Galicia and Valencia living in the community. A total of 314 Span-
ish community-living participants, aged from 50 to 90 years and functionality preserved were
assessed through the implementation of a cross-sectional design. Health, comorbidity, physi-
cal activity, cognitive status, functionality measures and TUG test scores were obtained. TUG
scores were successfully predicted by age and gender, and significantly correlated with cogni-
tive status and comorbidity. TUG norms were calculated by age-group for women and men. TUG
normative scores were below 13s and slightly lower in men. Normative scores for women and
men were lower than those proposed in studies carried-out in our context. Our norms showed
risk reference scores close to those obtained by meta-analytical procedures.

© 2021 The Authors. Published by Elsevier Espana, S.L.U. This is an open access article under
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PALABRAS CLAVE
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Test Timed Up & Go

Puntuaciones normativas para el test Timed Up & Go en una muestra comunitaria
espanola de adultos con funcionalidad preservada

Resumen Conocer las puntuaciones normativas del test Timed Up & Go (TUG) sobre una mues-
tra de adultos mayores con funcionalidad preservada. El test TUG proporciona una medida global
de deambulacion, y su puntuacion total se ha relaciona con medidas de funcionalidad y otras
relacionadas con la salud en las personas mayores. Conviene disponer de valores normativos
para adultos a partir de los 50 anos que permitan realizar una identificacion e intervencion
tempranas en las dificultades motrices. El estudio se llevo a cabo con personas adultas de Gali-
cia y Valencia que viven en la comunidad. Un total de 314 participantes mayores, de entre 50
y 90 afnos, que vivian en la comunidad fueron evaluadas implementando un disefo transver-
sal. Se obtuvieron medidas de salud, comorbilidad, actividad fisica, cognicion, funcionalidad,
ademas de las puntuaciones en el test TUG. Edad y género predijeron de modo significativo la
puntuacion total en el TUG que, ademas, establecio correlaciones significativas con estatus cog-
nitivo y comorbilidad. Se calcularon los valores normativos para el TUG por grupo de edad para
varones y mujeres. Las puntuaciones normativas estuvieron por debajo de los 13 s, y fueron liger-
amente inferiores en los varones. Las puntuaciones normativas estuvieron, en ambos géneros,
por debajo de los valores propuestos en estudios previos realizados con poblacion espafola.
Nuestros valores normativos ofrecen puntuaciones de referencia para la deteccion de riesgo
semejantes a las obtenidas por procedimientos meta-analiticos.

© 2021 Los Autores. Publicado por Elsevier Espana, S.L.U. Este es un articulo Open Access bajo

la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Ambulation is a core motor skill for maintaining basic levels
of functionality' and quality of life? in older adults. Impairs
in global mobility, as other physical condition measures like
grip strength or balance have been shown negatively associ-
ated to the ability to perform activities of daily living, and
accurately predict morbidity and mortality outcomes in old
age.>* It is estimated that between 20 and 50% of adults over
65 suffer motor impairments that affects ambulation.>®
Podsiadlo and Richardson’ suggested a modification of
the **Get-up-and-go’ test® where the score is the time spent
while the subject is standing from an armchair, walking 3
meters, returning to the chair walking 3 additional meters
and sitting down. This test, named ‘Timed Up & Go’ (TUG)
involve motor skills to transfer (standing-up and sitting-
down), ambulation, and turning, and it is considered an easy
and simple tool to assess mobility in older adults.’ Reliable,
valid, cost-effective, and safe measures to evaluate overall
functional mobility, as those provide by the TUG, are needed
for the early identification of these difficulties that could be
potentially reversed through training interventions. '
Suitable values for reliability and validity levels were
reported for the TUG."" Even though TUG score did not seem
to successful predict the risk of falling in older adults,'? they
were significantly associated to balance, general health,
cognitive status or physical activity measures'>~'® and have
been shown to be sensitive when used for frailty identifica-
tion in older adults.'”"'® Available evidence pointed out that
TUG scores significantly change by age, and mixed evidence
were reported regarding differences by gender.'" 41920
TUG norms by age and gender for Spanish population
were reported in two studies.'*"® Participants in both stud-
ies were 70 years and older and were selected by stratified

sampling procedures among the community-dwelling popu-
lation of two Spanish cities. Pondal and Del Ser'* excluded
41.5% from a total sample of 627 participants arguing impos-
sibility to do the test or medical conditions that interfere in
motor performance. In Abizanda et al. study,’ 201 (25.8%)
participants were excluded from a total sample of 781 con-
sidered but specific reasons for exclusion were not reported
for this subsample. In both studies, norms were reported
in percentiles for adults older than 70 although differ-
ent age groups were considered. Thus, Abizanda et al."
reported norms for 70-79 and >80 age groups meanwhile
Pondal and Del Ser' reported normative values for 71-75,
76-79, 80-85, and 86-99 age groups. The high exclusion
rates observed in both studies'*"? suggest that, according
to the high average age of the samples, there had a high
prevalence of difficulties in global mobility.

In general, TUG scores in Abizanda et al.' are consid-
erably higher than in Pondal and Del Ser."* Thus, Abizanda
et al."” normative scores for participants in their eighties
and older (men: 25.9s; women: 22.9s) were considerably
higher than those reported by Pondal and Del Ser' for the
81-85 (men: 14.0s; women: 17.6s) and 86-99 (men: 18.2s;
women: 19.6s) age groups in a comparable percentile (e.g.,
percentile equality to 1.28 SD above the mean). Similarly,
Abizanda et al." scores corresponding to the percentile
equality to 1.28 SD above the mean for the age groups 70-79
(men: 14.1s; women: 16.5s) and >80 (men: 25.9s; women:
22.9s) were considerably higher than the cut-off points sug-
gested by Bohannon'' after meta-analysis of 21 studies for
participants in the 70-79 (10.2s) and 80-99 (12.7s) age
groups.

Abizanda et al.” and Pondal and Del Ser™ studies
reported TUG norms for adults older than 70 and it
impedes an early detection of global mobility impairments in
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Spanish younger adults. Further, the inconsistencies
between the two norms with respect to age groups make dif-
ficult to follow them as standards for clinical and research
purposes. Taking into account these criticisms the aims of
this paper were: (a) to provide norms for the TUG test in
a sample of Spanish adults aged from 50 years, recruited in
the community with global mobility preserved without assis-
tive devices, and free of significant cognitive decline, and
(b) to know how the scores associate to the percentile rank
distribution (3rd, 5th, 10th, 16th, 20th, 50th, 70th, 90th,
95th, and 97th) considering gender and several age groups
(i.e., 50-54, 55-59, 60-64, 65-69, 70-74, 75-79, 80-90).

Methods

Participants

A total sample of 421 community-dwelling participants was
incidentally recruited in the Galicia and Valencia, two
autonomous regions of Spain. Galicia (total surface area,
29,575 km?; population, 2,701,743) and Valencia (total sur-
face area, 23.255km?; population, 5,000,868) are located,
respectively, in the northwest and the southeast of Spain.
Criteria for the recruitment of the participants were:
older adults aged 50 or more years, living in the com-
munity, non-severe functional impairment in lower limbs,
independent ambulation (i.e., participants with assistive
devices for walking were excluded), no previous diag-
nosis of neurological or psychiatric diseases including
dementia, cognitive status above the cut-off considering
norms for age and education level, and free from visual
disturbance.

Community-dwelling participants were recruited from a
large on-going study on cognitive aging being undertaken
at the University of Santiago de Compostela and Univer-
sity of Valencia. Candidates were relatives or neighbors of
university students and were invited to participate in the
study when active life and the autonomy for the instrumen-
tal activities of daily life were maintained. The participants
were evaluated in their own homes and received no incen-
tives for their collaboration in the study.

Through the implementation of a cross-sectional design,
seven age groups (50-54, 55-59, 60-64, 65-69, 70-74,
75-79, and 80-90) were established and gender of parti-
cipants was considered in recruitment procedures to yield a
balanced sample.

A 5.9% of the total sample (nine women and five men)
was excluded because moderate functional disturbances and
18.5% (eighty-three participants) as a consequence of low
cognitive status (see Procedure section for more specifi-
cations). In addition, outlier TUG scores were identified
and excluded using the stem-and-leaf plots for each age-
group (age-group 50-54: 1 participant; age-group 70-74:
3 participants; age-group 75-79: 2 participants; age-group
80-90: 4 participants). Age range was 50-90 (M=68.65;
SD=8.23) and 57.5% of the sample participants were female.
The norms for a final sample consisted of 314 participants
were calculated. Descriptive statistics for age, functional-
ity, cognitive status, health, and physical activity are shown
in Table 1.

Procedure

Assessment were carried-out by ten interviewers trained
in neuropsychological evaluation of older adults. A
socio-demographic and health questionnaire, the Lawton
Instrumental Activities of Daily Living (IADL-Lawton) Scale?’
(Spanish version of Vergara et al.??), the TUG test,” the
Montreal Cognitive Assessment?® (MoCA), the Minnesota
Leisure Time Physical Activity Questionnaire?* (VREM; Span-
ish version Ruiz et al.?’), the Charlson Comorbidity Index?®
(CCl), and the General Health Questionnaire?’ (GHQ-12;
Spanish version Rocha et al.?®) were administered, fol-
lowing this order, to the participants in a 90-minute
session.

Informed consent as required in the Declaration of
Helsinki on research ethics was obtained from all parti-
cipants. The research plan was approved by both ethics
committees (the Clinical Research Ethics Committee of the
Xunta de Galicia - Procedure number 2018/620), and by the
Commission of Ethics in Experimental Research of the Uni-
versity of Valencia - Procedure number H1521026499251).

The TUG test was administered using an armless chair
(between 45 and 47 cm height) and immediately aborted if
the participant was at risk of falling while the standing-up
transfer was performed.

Women with scores below 6 points and men with scores
below 5 points in the IADL-Lawton were excluded in order
to obtain norms from participants with preserved functional-
ity. Similarly, participants with significant cognitive decline
were excluded when the MoCA score was -1.88SD below the
mean (3rd percentile) established for their age and educa-
tion reference group.?

Statistical analysis

SPSS package, version 20.0 (SPSS, Chicago, IL USA), was
employed for the statistical analyses.

The enter method of Multiple linear regression analysis
was carried out to examine the predictive relationship of
age (in years) and gender on the TUG total score. Tolerance,
Variance inflation factor (VIF) and Condition index statis-
tics were calculated to test collinearity, and the coefficient
of determination (R?) was obtained to estimate the effect
size.

In order to obtain the exact percentile for an exact score,
the procedure used by Van der Elst et al.>* was applied.
The predicted value was calculated separately for men and
women using the following regression equation where y; cor-
responds to the TUG test total score (§; = by + bi*age). Then,
the residual value was calculated (c; = y; — ¥;) and later stan-
dardized by z score transformation (i.e. dividing the residual
value by the standard deviation for the residual obtained in
the fitted regression model; z=e/i). Finally, the accumu-
lated probability associated with this z value was obtained
using the standardized normal distribution to establish the
normal values corresponding for the percentiles considered
(i.e. 3rd, 5th, 10th, 16th, 20th, 50th, 70th, 90th, 95th,
and 97th) in age-groups (i.e. 50-54, 55-59, 60-64, 65-69,
70-74, 75-79, and 80-90).
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Table 1

Sample description values (Mean, Standard Deviation) for age, functionality (IADL-Lawton), cognitive status (MoCA),
health (GHQ-12), comorbidity (CCl), and physical activity (VREM).

Agegroup N  Age (M, SD)  IADL-Lawton (M, SD)

MoCA (M, SD)

GHQ-12 (M, SD)  CCI (M, SD) VREM

50-54 15 51.73 (1.48)  7.67 (.71)

55-59 10 57.20 (1.47)  7.20 (.91)

60-64 80  61.53 (1.36) 7.70 (.62)

65-69 73 67.05(1.47)  7.81(.49)

70-74 56 72.12 (1.30) 7.64 (.64)

75-79 46  76.93 (1.52) 7.57 (.68)

80-90 34 82.73 (2.68) 7.44 (.70)

25.00 (2.97)

23.50 (2.71)

26.06 (2.88)

26.23 (2.85)

24.48 (3.03)

24.41 (2.89)

23.50 (3.00)

Low-moderate:
26.66%
High-very high:
73.33%
Low-moderate:
30%

High-very high:
70%
Low-moderate:
11.25%
High-very high:
88.75%
Low-moderate:
4.10%
High-very high:
95.89%
Low-moderate:
5.35%
High-very high:
94.64%
Low-moderate:
6.52%
High-very high:
93.47%
Low-moderate:
5.88%
High-very high:
94.11%

18.46 (5.27) 1.33 (.72)

21.20 (4.56) 1.30 (.48)
13.21 (6.02) .70 (.98)
12.02 (5.45) .64 (.85)
12.19 (5.99) .63 (.84)
13.97 (6.55)

1.39 (1.68)

11.23 (4.50) .82 (1.46)

Note: |ADL-Lawton: Lawton Instrumental Activities of Daily Living Scale; MoCA: Montreal Cognitive Assessment; GHQ-12: General
Health Questionnaire; CCl: Charlson Comorbidity Index; VREM: The Minnesota Leisure Time Physical Activity Questionnaire; M=mean;

SD =Standard Deviation.

Results

The TUG total scores were not normally distributed
(Wshapiro-witks  (313)=.977, p<.001). The distribution
was slightly positively skewed (Skewness=.520; Stan-
dard error=.138) and adopted a soft platykurtic shape
(Kurtosis =.378; Standard error =.275).

TUG total score was significantly correlated with MoCA
(r=-—.29; p<.001) and CCl (r=.11; p=.039) scores. Signif-
icant relationships were not observed between TUG total
score and AIDL-Lawton, GHQ-12 and VREM scores.

TUG scores were successfully predicted (R? =.13) by age
(B=.098; SE g=.016; Standarized = .336; t=6.34, p<.001)
and gender (B=.648; SE B=.257; Standarized B=.134;
t=2.52, p=.012). Colinearity statistics (Tolerance=.99,
VIF=1.002, and Condition index=20.66) showed a very
slight overlap between the predictive variables age and gen-
der.

Norms for women (see Table 2) and men (see Table 3)
were calculated to know how the scores associate to the
percentile rank distribution (i.e. 3rd, 5th, 10th, 16th, 20th,
50th, 70th, 90th, 95th, and 97th) in each age group (50-54,
55-59, 60-64, 65-69, 70-74, 75-79, and 80-90). The cor-
respondence between 97th, 95th, and 90th percentiles and,

respectively, 1.88, 1.64, and 1.28 SDs above the mean must
be considered for less or more restrictive use of these norms
for clinical purposes.

The TUG normative scores were, for women and men,
always below 13s and, generally, women were slightly
slower than men.

Discussion

TUG scores showed significant relationships with cogni-
tive status and comorbidity. Although previous studies
showed significant associations with functionality, health
and physical activity measures,'>~'® we consider that these
relationships were not found in our study because the ceil-
ing effect as a consequence of the preserved functionality
of the sample. The TUG score was successfully predicted
by age'"'4?% and in line with some previous studies,* %2
gender was revealed as a predictive variable of TUG test
scores, showing that women get higher scores in TUG test
and therefore generally are affected by a greater slowing in
motor performance.

Our normative scores for women and men were consid-
erably below those reported by Abizanda et al."” and also
slightly lower than those proposed by Pondal and Del Ser.'



Atencion Primaria 53 (2021) 102065

Table 2 TUG normative scores (in s) for women by age group.

Z score Percentile Age groups
50-54 55-69 60-64 65-69 70-74 75-79 80-90
1.88 97 9.35 9.80 10.24 10.69 11.13 11.58 12.02
1.64 95 9.11 9.56 10.00 10.45 10.89 11.34 11.78
1.28 90 8.76 9.20 9.65 10.09 10.54 10.98 11.43
0.52 70 8.00 8.44 8.89 9.33 9.78 10.22 10.67
0 50 7.48 7.92 8.37 8.81 9.26 9.70 10.15
—0.84 20 6.64 7.09 7.53 7.98 8.42 8.87 9.31
—1 16 6.48 6.93 7.37 7.82 8.26 8.71 9.15
—1.28 10 6.20 6.65 7.09 7.54 7.98 8.43 8.87
—1.64 5 5.84 6.29 6.73 7.18 7.62 8.07 8.51
—1.88 3 5.60 6.05 6.49 6.94 7.38 7.83 8.27
Table 3 TUG normative scores (in s) for men by age group.
Z score Percentile Age groups
50-54 55-59 60-64 65-69 70-74 75-79 80-90
1.88 97 8.32 8.87 9.42 9.97 10.52 11.07 11.62
1.64 95 8.08 8.63 9.18 9.73 10.28 10.83 11.38
1.28 90 7.72 8.27 8.82 9.37 9.92 10.47 11.02
0.52 70 6.96 7.51 8.06 8.61 9.16 9.71 10.26
0 50 6.45 7.00 7.55 8.10 8.65 9.20 9.75
—0.84 20 5.61 6.16 6.71 7.26 7.81 8.36 8.91
—1 16 5.45 6.00 6.55 7.10 7.65 8.20 8.75
—1.28 10 5.17 5.72 6.27 6.82 7.37 7.92 8.47
—1.64 5 4.81 5.36 5.91 6.46 7.01 7.56 8.11
—1.88 3 4.57 5.12 5.67 6.22 6.77 7.32 7.87

Thus, for a comparable age group and 90th percentile (i.e.,
equality to 1.28 SD above the mean), our results pointed
out as reference scores 11.43 for women and 11.02 for men,
much lower than those proposed by Abizanda et al." for
the 80-90 age-group (men: 25.9s; women: 22.9s), and also
below those reported by Pondal and del Ser'* for the 81-85
age group (men: 14.0s; women: 17.65s). A healthier sample
with higher levels of functionality in the participants of our
study may explain this disparity in the results.

Our norms were closer to the reference values for
older adult population reported by Bohannon'' in his meta-
analysis. Thus, considering the 97th percentile (equally to
1.88 SD above the mean), the reference scores found in our
study (65-69 age group: 10.69 for women and 9.97 for men;
75-79 age group: 11.58 for women and 11.07 for men; 80-90
age group: 12.02 for women and 11.62 for men), much more
close to the cut-off points considering the upper limit of
the interval coefficient established in the Bohannon'' study
(60-69 age group: 9.0; 70-79 age group: 10.2; 80-99 age
group: 12.7). In conclusion, TUG scores showed significant
relationships with cognitive status and comorbidity, even on
preserved functionality people. The TUG score was higher as
age increases and in women compared to men. Our norms
were closer to the reference values for older adult popula-
tion obtained by meta-analytical procedures.

Abizanda et al.” and Pondal and Del Ser™ studies
reported TUG norms for adults older than 70 and it impedes
an early detection of global mobility impairments in Span-
ish younger adults. We hope that the TUG’s norms for older
adults from the age of 50 and without significant functional
impairments will be helpful for the early identification of
frailty in older adults.'”'®

Future studies should implement representative sampling
procedures to establish norms for the TUG test and longitu-
dinally test the predictive value of the TUG scores for the
functional outcomes.

Funding

This work was financially supported through FEDER founds by
the National Research Agency (Spanish’ Ministry of Science,
Innovation and Universities) (Project Ref. PSI2017-89389-
C2-1-R), the Galician Government (Conselleria de Cultura,
Educacion e Ordenacion Universitaria; axudas para a con-
solidacion e estruturacién de unidades de investigacion
competitivas do Sistema Universitario de Galicia; GI-1807-
USC: Ref. ED431-2017/27), and by the Frailty Network
IN607C 2016/08. The funders played no role in the designing,
conducting, or reporting of this study.



A.X. Pereiro, M. Campos-Magdaleno, E. Navarro-Pardo et al.

Conflicts of interest

Not applicable.

References

10.

1.

12.

13.

14.

15.

. Podsiadlo D,

. Mathias S, Nayak USL,

. Ferrucci L, Cooper R, Shardell M, Simonsick EM, Schrack JA, Kuh

D. Age-related change in mobility: perspectives from life course
epidemiology and geroscience. J Gerontol Ser A Biol Sci Med Sci.
2016;71:1184-94, http://dx.doi.org/10.1093/gerona/glw043.

. Webber SC, Porter MM, Menec VH. Mobility in older adults:

a comprehensive framework. Gerontologist. 2010;50:443-50,
http://dx.doi.org/10.1093/geront/gnq013.

. Cooper R, Kuh D, Hardy R. Mortality Review Group, FALCon and

HALCyon Study Teams. Objectively measured physical capability
levels and mortality: systematic review and meta-analysis. BMJ.
2010;341:¢4467, http://dx.doi.org/10.1136/bmj.c4467.

. Cooper R, Kuh D, Cooper C, Gale CR, Lawlor DA, Matthews

F, et al., FALCon and HALCyon Study Teams. Objec-
tive measures of physical capability and subsequent
health: a systematic review. Age Ageing. 2011;40:14-23,
http://dx.doi.org/10.1093/ageing/afq117.

. Guralnik JM, Ferrucci L, Pieper CF. Lower extremity func-

tion and subsequent disability: consistency across stud-
ies, predictive models, and value of gait speed alone
compared with the short physical performance battery.
J Gerontol Ser A Biol Sci Med Sci. 2000;55:221-31,
http://dx.doi.org/10.1093/gerona/55.4.m221.

. Shumway-Cook A, Ciol MA, Yorkston KM. Mobility limitations

in the medicare population: prevalence and sociodemographic
and clinical correlates. J Am Geriatr Soc. 2005;53:1217-21,
http://dx.doi.org/10.1111/j.1532-5415.2005.53372.x.
Richardson S. The Timed Up &
Go: a test of basic functional mobility for frail
elderly persons. J Am Geriatr Soc. 1991;39:142-8,
http://dx.doi.org/10.1111/j.1532-5415.1991.tb01616.x.
Isaacs B. Balance in the elderly
patient: the ‘‘Get-up and Go’’ test. Arch Phys Med Rehabil.
1986;67:387-9.

. Chung J, Demiris G, Thompson HJ. Instruments to assess

mobility limitation in community-dwelling older adults: a
systematic review. J Aging Phys Act. 2015;23:298-313,
http://dx.doi.org/10.1123/japa.2013-0181.

Brach JS, Vanswearingen JM. Interventions to improve walking
in older adults. Curr Transl Geriatr Exp Gerontol Rep. 2013;2,
http://dx.doi.org/10.1007/s13670-013-0059-0.

Bohannon RW. Reference values for the Timed Up and Go Test:
a descriptive meta-analysis. J Geriatr Phys Ther. 2006;29:64-8,
http://dx.doi.org/10.1519/00139143-200608000-00004.

Barry E, Galvin R, Keogh C, Horgan F, Fahey T. Is
the Timed Up and Go test a useful predictor of risk
of falls in community dwelling older adults: a system-
atic review and meta-analysis. BMC Geriatr. 2014;14:14,
http://dx.doi.org/10.1186/1471-2318-14-14.

Schoene D, Wu SM, Mikolaizak AS, Menant JC, Smith ST, Del-
baere K, et al. Discriminative ability and predictive validity
of the Timed Up and Go Test in identifying older people who
fall: systematic review and meta-analysis. J Am Geriatr Soc.
2013;61:202-8, http://dx.doi.org/10.1111/jgs.12106.

Pondal M, del Ser T. Normative data and determinants for the
Timed “‘Up and Go’’ test in a population based sample of
elderly individuals without gait disturbances. J Geriatr Phys
Ther. 2008;31:57-63.

Rockwood K, Awalt E, Carver D, MackKnight C. Fea-
sibility and measurement properties of functional
reach and the Timed Up and Go test in the Canadian

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

30.

Study of Health and Aging. J Gerontol.
http://dx.doi.org/10.1093/gerona/55.2.m70.
Viccaro LJ, Perera S, Studenski SA. Is timed up and go
better than gait speed in predicting health, function, and
falls in older adults? J Am Geriatr Soc. 2011;59:887-92,
http://dx.doi.org/10.1111/j.1532-5415.2011.03336.x.

Clegg A, Rogers L, Young J. Diagnostic test accuracy of sim-
ple instrument for identifying frailty in community-dwelling
older people: a systematic review. Age Ageing. 2015;44:148-52,
http://dx.doi.org/10.1093/ageing/afu157.

Savva GM, Donoghue OA, Horgan F, O’Regan C, Cronin H, Kenny
RA. Using timed up-and-go to identify frail members of the
older population. J Gerontol A Biol Sci Med Sci. 2013;68:441-6,
http://dx.doi.org/10.1093/gerona/gls190.

Abizanda P, Lopez-Torres J, Romero L, Sanchez PM,
Garcia |, Esquinas JL. Valores normativos de instru-
mentos de valoracion funcional en ancianos espafioles:
estudio FRADEA. Aten Primaria. 2012;44:162-71,
http://dx.doi.org/10.1016/j.aprim.2011.02.007.

Steffen TM, Hacker TA, Mollinger L. Age- and gender-
related test performance in community-dwelling elderly
people: Six-Minute Walk Test, Berg Balance Scale, Timed
Up & Go Test, and gait speeds. Phys Ther. 2002;82:128-37,
http://dx.doi.org/10.1093/ptj/82.2.128.

2000;55:70-3,

Lawton MP, Brody EM. Assessment of older peo-
ple: self-maintaining and instrumental activities
of daily living. Gerontologist. 1969;9:179-86,

http://dx.doi.org/10.1093/geront/9.3_Part_1.

Vergara |, Bilbao A, Orive M, Garcia-Gutierrez S,
Navarro G, Quintana JM. Validation of the Spanish
version of the Lawton IADL Scale for its application
in elderly people. Health Qual Life Out. 2012;10:130,
http://dx.doi.org/10.1186/1477-7525-10-130.

Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S,
Whitehead V, Collin I, et al. The Montreal Cognitive
Assessment MoCA: a brief screening tool for mild cog-
nitive impairment. J Am Geriatr Soc. 2005;53:695-9,
http://dx.doi.org/10.1111/j.1532-5415.2005.53221.x.

Taylor HL, Jacobs DR Jr, Schucker B, Knudsen J, Leon
AS, Debacker G. A questionnaire for the assessment of
leisure time physical activities. J Chronic Dis. 1978;3:741-55,
http://dx.doi.org/10.1016/0021-9681(78)90058-9.

Ruiz Comellas A, Pera G, Baena Diez JM, Mundet Tuduri X,
Alzamora Sas T, Elosua R, et al. Validation of a Spanish Short
Version of the Minnesota Leisure Time Physical Activity Ques-
tionnaire (VREM). Rev Esp Salud Publica. 2012;86:495-508,
http://dx.doi.org/10.4321/51135-57272012000500004.
Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new
method of classifying prognostic in longitudinal studies:
development and validation. J Chron Dis. 1987;40:373-83,
http://dx.doi.org/10.1016/0021-9681(87)90171-8.

. Goldberg D, Williams P. A user’s guide to the General Health

Questionnaire. Windsor, UK: NFER-Nelson; 1988.

. Rocha KB, Pérez K, Rodriguez-Sanz M, Borrell C, Obiols JE.

Propiedades psicométricas y valores normativos del General
Health Questionnaire (GHQ-12) en poblacion general espanola.
Int J Clin Hlth Psyc. 2011;11:125-39.

. Pereiro AX, Ramos-Lema S, Lojo-Seoane C, Guardia-Olmos J,

Facal D, Juncos-Rabadan O. Correction to: Normative data for
the Montreal Cognitive Assessment (MOCA) in a Spanish sample
of community-dweller adults. Eur Geriatr Med. 2018;9:903-4,
http://dx.doi.org/10.1007/s41999-018-0116-5.

Van der Elst W, Dekker S, Hurks P, Jolles J. The letter digit substi-
tution test: demographic influences and regression-based nor-
mative data for school-aged children. Arch Clin Neuropsychol.
2012;27:433-9, http://dx.doi.org/10.1093/arclin/acs045.


dx.doi.org/10.1093/gerona/glw043
dx.doi.org/10.1093/geront/gnq013
dx.doi.org/10.1136/bmj.c4467
dx.doi.org/10.1093/ageing/afq117
dx.doi.org/10.1093/gerona/55.4.m221
dx.doi.org/10.1111/j.1532-5415.2005.53372.x
dx.doi.org/10.1111/j.1532-5415.1991.tb01616.x
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0190
dx.doi.org/10.1123/japa.2013-0181
dx.doi.org/10.1007/s13670-013-0059-0
dx.doi.org/10.1519/00139143-200608000-00004
dx.doi.org/10.1186/1471-2318-14-14
dx.doi.org/10.1111/jgs.12106
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0220
dx.doi.org/10.1093/gerona/55.2.m70
dx.doi.org/10.1111/j.1532-5415.2011.03336.x
dx.doi.org/10.1093/ageing/afu157
dx.doi.org/10.1093/gerona/gls190
dx.doi.org/10.1016/j.aprim.2011.02.007
dx.doi.org/10.1093/ptj/82.2.128
dx.doi.org/10.1093/geront/9.3_Part_1
dx.doi.org/10.1186/1477-7525-10-130
dx.doi.org/10.1111/j.1532-5415.2005.53221.x
dx.doi.org/10.1016/0021-9681(78)90058-9
dx.doi.org/10.4321/S1135-57272012000500004
dx.doi.org/10.1016/0021-9681(87)90171-8
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0285
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
http://refhub.elsevier.com/S0212-6567(21)00099-8/sbref0290
dx.doi.org/10.1007/s41999-018-0116-5
dx.doi.org/10.1093/arclin/acs045

	Normative scores for the Timed Up & Go in a Spanish sample of community-dweller adults with preserved functionality
	Introduction
	Methods
	Participants
	Procedure
	Statistical analysis

	Results
	Discussion
	Funding
	Conflicts of interest
	References


