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Abstract

Background: the prevalence of sarcopenia increases with age. Physical activity might slow the rate of muscle loss and there-
with the incidence of sarcopenia.
Objective: to examine the association of physical activity with incident sarcopenia over a 5-year period.
Design: data from the population-based Age, Gene/Environment, Susceptibility–Reykjavik Study were used.
Setting: people residing in the Reykjavik area at the start of the study.
Subjects: the study included people aged 66–93 years (n = 2309).
Methods: the amount of moderate–vigorous physical activity (MVPA) was assessed by a self-reported questionnaire.
Sarcopenia was identified using the European Working Group on Sarcopenia in Older People algorithm, including muscle
mass (computed tomography imaging), grip strength (computerised dynamometer) and gait speed (6 m).
Results: mean age of the participants was 74.9 ± 4.7 years. The prevalence of sarcopenia was 7.3% at baseline and 16.8%
at follow-up. The incidence proportion of sarcopenia over 5 years was 14.8% in the least-active individuals and 9.0% in the
most-active individuals. Compared with the least-active participants, those reporting a moderate–high amount of MVPA
had a significantly lower likelihood of incident sarcopenia (OR = 0.64, 95% CI 0.45–0.91). Participants with a high amount
of MVPA had higher baseline levels of muscle mass, strength and walking speed, but baseline MVPA was not associated
with the rate of muscle loss.
Conclusion: a higher amount of MVPA seems to contribute to counteracting the development of sarcopenia. To delay the
onset of sarcopenia and its potential adverse outcomes, attention should be paid to increasing physical activity levels in older
adults.
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Introduction

Sarcopenia, defined as the loss of muscle mass and function,
affects quality of life and increases the risk of physical limita-
tions and disability in older adults [1, 2]. Depending on the
definition used, the prevalence of sarcopenia in community-
dwelling older adults ranges from 1 to 50%, with higher
prevalence rates in older age groups [3, 4]. Although the loss
of muscle mass appears to be an inevitable part of the aging
process, the rate of muscle loss is modifiable [5]. For
instance, resistance training interventions have shown to be
effective in reversing losses of skeletal muscle mass and
function [6]. Aiming to delay the onset of disability and pro-
gression of chronic diseases and to gain other health bene-
fits, current recommendations for physical activity are set at
150 min per week for moderate-intensity aerobic activity
and 2 or more days per week for muscle-strengthening
activities [7, 8]. Moderate-intensity activity noticeably accel-
erates the heart rate and includes activities like brisk walking
or dancing [8]. In industrialised countries, physical activity
levels in older adults are low, with 40–60% of the older
adults not meeting the recommendations for physical activ-
ity [8, 9]. Although exercise has been proved to be effective
in reversing losses of muscle mass [6, 10], studies investigat-
ing the effect of general physical activity on the prevention
of sarcopenia show inconsistent results [11]. For example,
Ryu et al., using data from a cross-sectional Korea National
Health and Nutrition Examination Survey, report that mod-
erate–vigorous physical activity (MVPA) is associated with a
reduced risk of sarcopenia [12]. Also, Foong et al. [13] found
that a higher level of (accelerometer-determined) MVPA
was associated with greater lean mass percentage and lower
limb strength. On the contrary, Volpato et al. [14] did not
find an association between light/moderate/vigorous phys-
ical activity and sarcopenia. Raguso et al. [15] performed a 3-
year longitudinal study and found that leisure time physical
activity (light/moderate/vigorous) did not seem to prevent
the loss of muscle mass.

In addition to the issue of inconsistent findings of the
effect of general physical activity on sarcopenia, only a few
studies have examined the incidence proportion of sarcope-
nia [16–18], of which only one study looked at sarcopenia
incidence in relation to physical activity [18]. All these stud-
ies used dual-energy X-ray absorptiometry (DXA) or bio-
electrical impedance analysis to assess muscle mass; no
studies were found estimating muscle mass by computed
tomography (CT). The aim of this study, then, was to
examine the association of physical activity with the inci-
dence of sarcopenia over a 5-year period in a large
population-based cohort study of older adults, the Age,
Gene/Environment, Susceptibility (AGES)–Reykjavik study
[19]. To identify people with sarcopenia, the algorithm of
the European Working Group on Sarcopenia in Older
People (EWGSOP) was used [20]. This algorithm includes
measurements of muscle mass (CT of the mid-thigh), iso-
metric muscle strength of the hand (computerised dyna-
mometer) and gait speed (6 m walk).

Methods

Design and study population

This paper describes a secondary data analysis using data of
the AGES–Reykjavik study [19]. AGES–Reykjavik is a
population-based study undertaken in survivors of the
Reykjavik study [19, 21, 22]. The Reykjavik Study, estab-
lished in 1967 and followed by the Icelandic Heart
Association, aimed to prospectively study cardiovascular
disease in people born between 1907 and 1935 and residing
in Reykjavik [19, 21, 22]. Between 2002 and 2006, the
AGES–Reykjavik study re-examined 5764 survivors of the
original cohort who had participated in the Reykjavik study
(T1). The second examination (T2) took place between
2007 and 2011 (n = 3316). All participants signed informed
consent. The National Bioethics Committee in Iceland and
the National Institute on Aging Intramural Institutional
Review Board in Bethesda, USA, approved the study
(approval number VSN-00-063).

Measurements

The baseline examination consisted of three clinic visits
within 4–6 weeks [19]. It included, among others, vascular,
neurocognitive and musculoskeletal components and ques-
tionnaires on physical, psychological and social health. An
overview of all examinations included in the AGES–
Reykjavik study has been previously published [19]. For this
paper, relevant measurements are described below. The
included measurements were performed at both baseline
(T1) and follow-up (T2).

Identification of sarcopenia

Sarcopenia was identified using the algorithm of the
EWGSOP [20]. According to this algorithm, sarcopenia is
present in persons with low muscle mass in combination
with poor muscle strength and/or performance. Muscle
mass was assessed by CT imaging, using a four-detector CT
system (Sensation, Siemens Medical Systems, Erlangen,
Germany) [23]. Average thigh total muscle cross-sectional
area (cm2) was obtained from a single axial 10-mm-thick
section in both legs [24]. To our knowledge, this is the first
study to apply the EWGSOP definition using a CT image-
based measure for muscle mass [3]. The EWGSOP does
not provide CT cut-points for low muscle mass; therefore,
the lowest gender-specific 20th percentile of the thigh total
muscle cross-sectional area (<83.2 cm2 in females, <116.5
cm2 in males) was used in the main analyses and the lowest
gender-specific 10th percentile (<78.2 cm2 in females,
<108.2 cm2 in males) in the sensitivity analyses. The 20th
percentile method has been used before in sarcopenia
research using DXA [25, 26]. Maximum grip strength of
the dominant hand was measured by a computerised dyna-
mometer affixed to an adjustable special chair (Good
Strength software, Metitur, Finland), with the elbow flexed
at 90° and armrests adjusted for height so that the
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shoulders were relaxed [27]. Participants performed three
trials, each lasting 4–5 s, and after each exam they rested
for half a minute. Participants were provided with standar-
dised verbal encouragement throughout the testing proto-
col. EWGSOP cut-points for poor grip strength are <20 kg
(women) and <30 kg (men) [20]. Usual walking speed (m/
s) was assessed over a 6 m track [28]. The EWGSOP cut-
point for slow gait speed is ≤0.8 m/s [20].

Physical activity assessment

Physical activity was assessed by a self-reported question-
naire. Participants were asked, among others, how many
hours per week they participated in moderate–vigorous
intensity physical activity (MVPA) in the past 12 months
(one question). Provided examples of MVPA were badmin-
ton, golf, biking, swimming, heavy gardening, weight lifting,
hiking/mountain climbing, fast walking/heavy housework,
rowing, aerobics, jogging and running. Predefined answer
categories were never, rarely, occasionally (weekly but <1
h), moderate (1–3 h per week) and high (>4 h per week).
In the final analyses, the MVPA categories were combined
into 1. Never, 2. Rarely–occasionally and 3. Moderate–high.

Covariates

Age, sex, education (primary, secondary, college, university),
marital status (married/living together, widow/widower,
divorced, single), smoking status (never, previous, current)
and >5 kg weight loss in the past 12 months were assessed
by a questionnaire. BMI was calculated by dividing body
weight in kilograms by height in metres squared. The total
number of comorbidities was obtained by self-report, medi-
cation assessment and clinical assessment, and included
cancer, chronic lung disease, asthma, dementia, diabetes,
heart attack, congestive heart failure, hypertension, rheum-
atic disorder and stroke. Depressive symptoms were
assessed by the validated 15-item Geriatric Depression
Scale (GDS) [29, 30]. The total score of the GDS ranges
from 0 (no depressive symptoms) to 15 (high number of
depressive symptoms), with 6 or more depressive symp-
toms as a cut-point for depression [30]. Cognitive function
was assessed by the Mini-Mental State Examination, with
scores ranging from 0 to 30, where higher scores indicate
better cognitive function [31].

Statistical analysis

To compare baseline characteristics of people with and
without sarcopenia, χ2 tests (categorical variables) and t-
tests (continuous variables) were used. One-way ANOVA
was performed to compare baseline characteristics of parti-
cipants according to MVPA category. Multinomial regres-
sion was used to examine differences in the amount of
MVPA between participants with and without sarcopenia at
T1. Model 1 was adjusted for age, sex, education and mari-
tal status. Model 2 further included BMI, smoking status,

total number of comorbidities, depressive symptoms,
weight loss and cognitive function.

To assess the association between baseline physical activ-
ity and incidence of sarcopenia, logistic regression was
used. For this analysis, only people without sarcopenia at
baseline were included (n = 2140). As above, Model 1 was
adjusted for age, sex, education and marital status. Model 2
additionally included BMI, smoking status, total number of
comorbidities, depressive symptoms, weight loss and cogni-
tive function. As the EWGSOP did not provide cut-points
for low muscle mass assessed by CT, the 20th percentile
was chosen for the main analyses as this cut-point has been
used in previous studies [25, 26] and the 10th percentile for
the sensitivity analyses.

The association between baseline physical activity and
the individual sarcopenia parameters (muscle mass, grip
strength and walking speed) was explored by multivariate
linear regression analyses, using the covariates of Models 1
and 2, as described above. First, the association between
MVPA and muscle mass, grip strength and walking speed
at baseline was studied (cross-sectional analysis). Second,
the association between baseline MVPA and the loss of
muscle mass, grip strength and walking speed over 5-year
time was examined.

Results

Between baseline (n = 5764) and follow-up (mean follow-
up 5.2 ± 0.3 years, range 4.2–8.2 years), 1039 participants
died and 1409 were lost to follow-up or refused to partici-
pate, leaving a total sample at follow-up of 3316 partici-
pants (see the Supplementary data, Figure in Appendix 1,
available in Age and Ageing online). Of these 3316 partici-
pants, 1007 were excluded due to missing data on muscle
parameters (n = 670), physical activity (n = 66) or baseline
covariates (n = 271), leaving a total analytical sample of
2309 participants. Characteristics of participants who parti-
cipated at baseline only and characteristics of participants
excluded because of missing data are shown in
Supplementary data, Table S1, available in Age and Ageing
online. Participants who dropped out between T1 and T2
were at baseline significantly older, had a lower BMI, more
comorbidities, a lower educational level, were more often
living alone, were less active and were more often sarcope-
nic compared with participants who did not drop out.
Characteristics of the 2309 included participants are shown
in Table 1. The mean age of the participants was 74.9 years
at baseline, and the majority were female (57.8%), which
reflects the gender distribution of this age group in the gen-
eral population. The prevalence of sarcopenia was 7.3% (n
= 169) at baseline (see Figure 1) and 16.8% (n = 389) at
follow-up. At baseline, significant differences between sar-
copenic and non-sarcopenic older adults were found for all
characteristics, except for smoking status and weight loss.
At baseline, 38.5% of the participants did not engage in
MVPA, which was 47.7% at follow-up.
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Baseline characteristics of participants according to
MVPA category are shown in Supplementary data,
Table S2, available in Age and Ageing online. A significant
difference (P < 0.05) between MVPA categories was found
for all variables, except for weight loss.

Physical activity in people with and without
sarcopenia

Multinomial regression indicated that sarcopenic older
adults engaged in significantly less MVPA (not tabulated).
People with sarcopenia at baseline had a lower likelihood
(OR = 0.49, 95% CI 0.32–0.76) of having a moderate–high
amount of MVPA compared with participants without sar-
copenia. People with sarcopenia at baseline also tended to
have a lower likelihood (OR = 0.89, 95% CI 0.59–1.34) of
engaging rarely–occasionally in MVPA compared with parti-
cipants without sarcopenia, but this was not statistically
significant.

Incidence of sarcopenia

As shown in Table 2, the incidence proportion of sarcope-
nia in participants who never engaged in MVPA, rarely–
occasionally engaged in MVPA and participants with a
moderate–high amount of MVPA was 14.8% (118 out of
799), 10.4% (55 out of 527) and 9.0% (74 out of 814),
respectively. Participants who reported a moderate–high
amount of MVPA at baseline had a significantly decreased
likelihood of incident sarcopenia compared with those who
reported never to participate in MVPA (OR = 0.68, 95%
CI 0.49–0.94; see Table 2, Model 1). Participants who
reported to rarely–occasionally perform MVPA also tended
to have a lower likelihood (OR = 0.79, 95% CI 0.54–1.14)
of incident sarcopenia compared with those who reported
never to participate in MVPA, but this was not statistically
significant. Additionally, in Model 1, older age was signifi-
cantly associated with the incidence of sarcopenia. In
Model 2, next to older age, lower BMI and worse cognitive

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1. Characteristics of the study population at baseline (T1) and follow-up (T2)

Variable T1 T2

Total (n =
2309)

No sarcopenia (n =
2140)

Sarcopenia (n =
169)

Total (n =
2309)

No sarcopenia (n =
1920)

Sarcopenia (n =
389)

Age, mean year (SD) 74.7 (4.7)* 74.3 (4.5) 79.1 (5.1) 79.9 (4.7)* 79.1 (4.3) 83.7 (4.8)
Women, n (%) 1335 (57.8)* 1210 (56.5) 125 (74.0) 1335 (57.8) 1094 (57.0) 241 (62.0)
Education, n (%) *
Primary 464 (20.1) 417 (19.5) 47 (27.8) 464 (20.1) 37 (19.3) 93 (23.9)
Secondary 1187 (51.4) 1107 (51.7) 80 (47.3) 1187 (51.4) 998 (52.0) 189 (48.6)
College/university 658 (28.5) 616 (28.8) 42 (24.9) 658 (28.5) 551 (28.7) 107 (27.5)

Marital status, n (%) * *
Married/living together 1509 (65.4) 1435 (67.1) 74 (43.8) 1298 (56.2) 1140 (59.4) 158 (40.6)
Widow or widower 551 (23.9) 475 (22.2) 76 (45.0) 757 (32.8) 574 (9.9) 183 (47.0)
Divorced 126 (5.5) 118 (5.5) 8 (4.7) 118 (5.1) 101 (5.3) 17 (4.4)
Single 123 (5.3) 112 (5.2) 11 (6.5) 136 (5.9) 105 (5.5) 31 (8.0)

BMI, mean kg/m2 (SD) 27.2 (4.1)* 27.4 (4.0) 24.4 (3.7) 26.8 (4.3)* 27.3 (4.1) 24.1 (3.7)
Weight loss > 5 kg, n (%) 235 (10.2) 219 (10.2) 16 (9.5) 315 (13.6)* 287 (13.4) 28 (16.6)
Smoking status, n (%)
Never 992 (43.0) 906 (42.3) 86 (50.9) 959 (41.5)# 789 (41.1) 170 (43.7)
Previous 1069 (46.3) 1004 (46.9) 65 (38.5) 1138 (49.3) 955 (49.7) 183 (47.0)
Current 248 (10.7) 230 (10.7) 18 (10.7) 180 (7.8) 148 (7.7) 32 (8.2)

Comorbidities, mean (SD) 1.9 (1.2)* 1.8 (1.2) 2.1 (1.1) 2.3 (1.2)* 2.2 (1.2) 2.5 (1.2)
Cognitive function, mean MMSE score
(SD)

27.4 (2.2)* 27.4 (2.2) 26.6 (2.7) 26.1 (3.7)* 26.3 (3.5) 24.8 (4.4)

Depression, n (%) 103 (4.5)* 89 (4.2) 14 (8.3) 141 (6.1)* 102 (5.3) 39 (10.0)
Thigh muscle mass, mean cm2 (SD)
Men (n = 974) 132.5 (19.0)* 133.9 (18.2) 104.0 (12.3) 125.0 (20.2)* 129.5 (18.0) 99.9 (11.4)
Women (n = 1335) 95.9 (14.5)* 98.0 (13.4) 75.6 (5.9) 91.2 (14.5)* 95.0 (12.8) 73.9 (7.0)

Grip strength, mean kg (SD)
Men (n = 974) 41.9 (8.6)* 42.5 (8.3) 30.4 (7.5) 37.6 (9.4)* 39.4 (8.7) 27.7 (6.9)
Women (n = 1335) 24.9 (5.7)* 25.5 (5.5) 18.9 (4.5) 22.5 (6.2)* 23.6 (5.9) 17.2 (4.9)

6 m walk, mean m/s (SD) 1.0 (0.2)* 1.0 (0.2) 0.8 (0.2) 0.9 (0.2)* 1.0 (0.2) 0.8 (0.2)
Current amount of MVPA, n (%) * *
Never 890 (38.5) 799 (37.3) 91 (53.8) 1101 (47.7) 834 (43.4) 267 (68.1)
Rarely–occasionally 570 (24.7) 527 (24.6) 43 (25.4) 238 (10.3) 206 (10.7) 32 (8.2)
Moderate–high 849 (36.8) 814 (38.0) 35 (20.7) 970 (42.0) 880 (45.8) 90 (23.1)

BMI, body mass index; MMSE, mini-mental state examination; MVPA, moderate–vigorous physical activity. Depression score is based on GDS score, ranging
from 0 (no depressive symptoms) to 15 (high number of depressive symptoms).
*Significant difference (P < 0.05) between sarcopenic and non-sarcopenic older adults.
#Depression at follow-up n = 2249 (60 missings); smoking status at follow-up, n = 2277 (32 missings).
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function were significantly associated with the incidence of
sarcopenia.

Sensitivity analyses using the lowest gender-specific 10th
percentile for muscle mass showed the same trend, a sig-
nificant difference was found in the incidence of sarcopenia
between participants who never participated in MVPA com-
pared with participants with a moderate–high amount of
MVPA (OR = 0.64, 95% CI 0.45–0.90; not tabulated).

Physical activity and loss of muscle mass, grip
strength and walking speed

Multivariate linear regression analyses (Models 1 and 2)
showed an association between baseline MVPA and muscle
mass (both sexes), grip strength (in women only) and

walking speed (both sexes). Between baseline and follow-up,
participants lost on average 5.9 cm2 (5.2%) muscle mass, 3.2
kg (8.7%) grip strength and 0.07 m/s (6.4%) walking speed.
Baseline MVPA was not associated with the rate of loss of
muscle mass, grip strength or walking speed (Supplementary
data, Table S3, available in Age and Ageing online).

Discussion

This study showed that older adults with sarcopenia
engaged significantly less in MVPA than their non-
sarcopenic peers. Furthermore, the incidence proportion of
sarcopenia was significantly lower in the highly active parti-
cipants, compared with the least-active participants.

Figure 1. Identification of sarcopenia at baseline using the EWGSOP algorithm [20].

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2. Association of physical activity with the sarcopenia incidence proportion over a 5-year period

Sarcopenia incidence (%) Unadjusted model OR (95% CI) Model 1 OR (95% CI) Model 2 OR (95% CI)

Amount of MVPA at baseline
Never (n = 799) 14.8 Ref Ref Ref
Rarely–occasionally (n = 527) 10.4 0.67 (0.48–0.95) 0.78 (0.54–1.12) 0.79 (0.54–1.14)
Moderate–high (n = 814) 9.0 0.58 (0.42–0.79) 0.68 (0.49–0.94) 0.64 (0.45–0.91)

Ref, reference group. Model 1 is adjusted for age, sex, education and marital status. Model 2 further included BMI, smoking status, total number of comorbidities,
depressive symptoms, weight loss and cognitive function.
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Baseline MVPA was not associated with the rate of loss of
muscle mass, grip strength or walking speed.

The incidence proportion found in this study (9.0–
14.8%) is roughly comparable with the incidence propor-
tion found in two other recent studies performed in
community-dwelling older adults [16, 18]. Both studies
used the EWGSOP algorithm to define sarcopenia, though
slightly different cut-points were applied [16, 18]. Kim et al.
[16] found a 4-year sarcopenia incidence proportion of
15.8% in a community-dwelling population of women aged
75 years and older. Yu et al. [18] reported a 4-year incidence
proportion of sarcopenia of 7.8% in a population of 65
years and older, recruited in three Australian cohort studies.
Yu et al. [18] also found that lower physical activity levels
(assessed by the Physical Activity Scale for the Elderly; no
distinction in PA intensities reported) were associated with
a higher incidence of sarcopenia, though physical activity
was not associated with reversibility of sarcopenia.
However, in an intervention study by Liu et al. [32], in
which sarcopenia was defined as low appendicular lean
muscle mass, it was found that a physical activity interven-
tion (including strength, balance and flexibility exercises)
improved physical performance in both sarcopenic and
non-sarcopenic older adults. Foong et al. [13] found that a
higher level of (accelerometer-determined) MVPA was asso-
ciated with greater lean mass percentage and lower limb
strength. Murphy et al. [33] showed that in the Health ABC
study people with more physical activity (assessed as kilocal-
orie spent per week walking or exercising in the prior week)
were less likely to transition to sarcopenia. A longitudinal
study using objectively measured physical activity data, by
accelerometer, showed that a greater habitual physical activ-
ity (assessed as the number of steps taken per day and the
daily duration of moderate–vigorous intensity exercise)
decreased the risk of developing sarcopenia [34]. Our
results support these findings [13, 33, 34] but additionally
show that the decreased risk of developing sarcopenia in
people with a moderate–high amount of MVPA may be
explained by their higher baseline values of muscle mass,
strength and walking speed, and not because MVPA delays
the rate of muscle loss. In contrast, in a cross-sectional
study by Volpato et al. [14], no association was found
between light/moderate/vigorous physical activity and sar-
copenia. This may be explained by the method used to
assess muscle mass, i.e. bioelectrical impedance, which
might have led to an overestimation of muscle mass [14].

Our study supports the idea that physical activity delays
the onset of sarcopenia. In 2011, Pillard et al. [35] discussed
the idea of prescribing physical activity as a countermeasure
for sarcopenia. The paper describes several steps that a
medical practitioner can take to encourage physical activity
as a medicine, including how to define the physical activity
dose [35]. Both Shephard et al. [34] and the European
Society for Clinical Nutrition and Metabolism (ESPEN)
expert group [36] recommend daily physical activity for old-
er adults; 15–20 min of at least a moderate intensity. The
expert group also advises combining physical activity with a

diet including 1.0–1.2 g protein/kg body weight/day [36].
These are first steps in sarcopenia prevention and control.

Some limitations should be addressed. The prevalence
of sarcopenia found in this study is comparable with other
studies using the EWGSOP definition in community-
dwelling and long-term care populations [3]. However, the
‘real’ baseline prevalence of sarcopenia (12.2%, n = 4833)
was higher than in the analytical sample because sarcopenic
participants were more likely to become lost-to-follow-up.
Also, the people who dropped out between the first (T1)
and second (T2) examinations had on average more
comorbidities and more than half never performed MVPA
(differential attrition). Since these factors are both likely to
increase the risk of developing sarcopenia, the actual inci-
dence of sarcopenia is likely to be higher than shown in this
study, and the association between MVPA and the develop-
ment of sarcopenia might have been stronger when attrition
would have not occurred. CT imaging is seen as one of the
gold standards to assess muscle mass; however, no official
cut-points for low muscle mass were available, and using
other cut-points might affect the outcome [3, 37]. Physical
activity was assessed by self-report. This might have led to
an overestimation of physical activity levels [38]. Objective
measurement of physical activity could improve the reliabil-
ity of physical activity data. However, we do believe that
self-report gives a fair indication of whether a person is not
active at all or highly active. During the 5-year follow-up,
no interim evaluation of physical activity and other mea-
sures was performed. It could be possible that events (such
as the development of disease or hospitalisation) that
occurred within these 5 years have confounded the relation-
ship between incident sarcopenia and physical activity.
Although physical activity and exercise are often used inter-
changeably, in theory they are different concepts [7]. For
this study, one single question was included with regard to
physical activity, including both general physical activity and
exercise; data on reliability and validity of the physical activ-
ity questionnaire are unknown. Furthermore, no conclu-
sions can be drawn with regard to the type of physical
activity or exercise that contributed mostly to the incidence
of sarcopenia. Future studies using objective data that also
take into account the intensity of activity are needed.

To conclude, a moderate–high amount (>1 h per week) of
MVPA was shown to delay the onset of sarcopenia but did not
affect the rate of loss of muscle mass and function. Attention
should be paid to increasing physical activity levels in older
adults since this might decrease the incidence of sarcopenia and
therefore might prevent the onset of poor health outcomes.

Key points

• This study aimed to examine the association of physical
activity with incident sarcopenia over a 5-year period.

• The incidence proportion of sarcopenia over the 5 years
was 9.0–14.8% in, respectively, the most- and least-active
subjects.
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• Baseline physical activity was not associated with the rate
of loss of muscle mass, grip strength or walking speed.
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Abstract

Background: the study compares the effects of a Nintendo Wii exercise programme and a standard Gym-based exercise
intervention on fear of falling, knee strength, physical function and falls rate in older adults.
Methods: eighty community-dwelling adults aged 60 years and above with short physical performance battery score of 5–9
points and modified falls efficacy scale (MFES) score of ≤9 points participated in the parallel-group randomised trial. Each
intervention arm involved an hour of intervention per week, totalling 12 sessions over 12 weeks. Besides 1-year fall inci-
dence, the participants were evaluated on MFES, knee extensor strength (KES), timed-up-and-go test, gait speed, 6-minute
walk test and narrow corridor walk test at weeks 13 and 24.
Results: at week 13, between interventions, the effect of MFES changes did not reach statistical significance (differ-
ence = −0.07 point, 95% CI −0.56 to 0.42, P = 0.78); at week 24, the Wii group showed statistically significant effects over
the Gym group (difference = 0.8 point, 95% CI 0.27 to 1.29, P < 0.01). For KES, the two groups did not differ statistically
at week 13 (difference = −2.0%, 95% CI −5.6 to −1.7, P = 0.29); at week 24, the Gym group had greater strength gains
than the Wii group (difference = −5.1%, 95% CI −8.7 to −1.5, P < 0.01). No between-group differences were observed
for other outcome measures.
Conclusion: on completion of a 12-week Nintendo Wii exercise programme, there was no significant benefit seen on fear
of falling when compared to a standard Gym-based exercise intervention; however, post-intervention there was an apparent
reduction in fear of falling in the group allocated to Wii training, despite knee strength apparently improving more in those
allocated to the Gym. It is possible that long-term gains after using the Wii might be due to a carry-over effect.
Trial registration: Australian New Zealand Clinical Trials Registry, ACTRN12610000576022.
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