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ABSTRACT

BACKGROUND: This study aims to analyze changes in sedentary elderlies’ body composition, comparing the impact of two dose distributions:
continuous (60 min/session) vs. accumulated (30 min/session in the morning and 30 min/session in the afternoon), on two types of physical
exercise programs (multicomponent-training [MCT] vs. walking interval-training [WIT]).

METHODS: Forty-six sedentary overweight elderly (71.3+4.3 years) were evaluated by bioimpedance with a pre-post 2x2 factorial design.
Participants were distributed in four homogeneous groups, considering gait and health parameters.

RESULTS: The overall sample showed significant improvements in fat mass (% and kg) and fat-free mass (kg) following 15 weeks of train-
ing. There was a main effect of “type of exercise” and a moderating effect of “dose distribution” reflected in the interaction of both factors.
Bonferroni analyses of the type*dose interaction revealed significant improvements in all groups, except for MCT-accumulated, on both body
composition compartments.

CONCLUSIONS: Starting exercise training, properly periodized and supervised by physical-education trainers, improves body composition of
sedentary elderlies regardless of the type of exercise. Accumulated strategies were beneficial only when applied to WIT. Although/MTC training
improves body composition with only 2 days/week, WIT-accumulated could be a key element in the design of weight control policies looking
for breaking sedentary behaviors.

(Cite this article as: Blasco-Lafarga C, Monteagudo P, Roldan A, Cordellat A, Pesce C. Strategies to change body composition in older adults: do type
of exercise and dose distribution matter? J Sports Med Phys Fitness 2020;60:000-000. DOI: 10.23736/S0022-4707.20.10321-9)
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Within the last years, there is an extensive debate
about the best approaches to comprehensive tack-
ling the deleterious effects of aging. Body composition
emerges as a central issue. Age-related changes such as the
decrease in muscle mass, the increase in body fat! and the
loss of bone mass2 have important systemic implications
and are significant contributors to functional limitation in
the old age.3: 4 Physical activity (PA) and physical exercise
(PE) are also key factors (where PE it exclusively refer to
structured PA purposely design to fitness training). Despite
the overwhelming evidence supporting the positive role of
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PE/PA in managing many of the bad conditions associated
with age (including body composition®: ¢), getting elderly
people physically active is still a challenge.” In this scen-
ery, public health promoters need to solve some scientific
inconsistencies, for example, with regard to the possible
benefits from segmenting exercise doses (continuous vs.
accumulative exercise training);8 or with regard to the in-
fluence of the type of exercise on sedentary elderlies’ body
composition.?

In order to alter body composition, elders are required
to sustain exercise up to a certain demand, following the
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prescription criteria of frequency, intensity and duration
by healthcare institutions.!® For example, 30-min daily of
moderate-to-vigorous PA is associated with a reduced risk
of severe sarcopenia and sarcopenic obesity.!! But there is
the alternative of performing bouts of >10 min of moder-
ate-to-vigorous PA to accumulate exercise throughout the
day and counteract sedentary behaviour,!2 with similar re-
sults to continuous exercise.® Both, PE and accumulated
bouts of PA in sedentary breaks (<10 min) have shown to
attenuate glucose and insulin response, and post prandial
lipids, in overweight and obese adults, thus contributing to
reduce the cardiometabolic diseases and premature mor-
tality associated to sedentary behaviors.!3 Moreover, some
studies stand out that more breaks within sedentary time
are associated with benefits in metabolic risk, particularly
in adiposity measures.!4 These findings suggest that the
manner in which sedentary time is accumulated is more
important than the total amount of sedentary time.

Since sedentary behaviors increase throughout the
course of the day and peak in the evening, PA interven-
tions may need to modify the above cited sedentary pat-
tern, aiming to maintain PA in the morning and reduce the
sedentary behavior in the afternoon.!> Accumulative exer-
cise (e.g. distributing exercise training in the morning and
in the afternoon) could be a good strategy to counteract
and reduce this sedentary time, especially in the less active
time-slots. Notwithstanding, little is known about whether
accumulative proposals convey some advantage compared
to similar doses of continuous exercise in sedentary el-
derlies’ body composition. And it remains also unknown
whether accumulated training enhances (or not), the ben-
efits from some of their most effective exercise programs
(i.e. the widespread cardiovascular walking programs
[WP] and the multicomponent training [MCT] programs).

Concerning the type of exercise, walking is the type of
activity most often chosen by seniors, 6 in addition to being
economical and providing opportunities for company and
social support.!7” WP are effective to increase daily PA!8
and health-related quality of life,!” to reduce risk factors
for cardiovascular diseases,!®: 20 and to prevent cognitive
decline in healthy older adults.2! Even so, it remains un-
clear its impact in sedentary older adults or with mobility
limitations, specifically with regard to body composition.
In fact, only three studies in the meta-analysis by Murtagh
et al.20 include elderly close or over the age of 70.

Similarly, MCT emerges as a powerful alternative to
those traditional walking or resistance training programs,
particularly due to its high impact on functional and neu-
ro-psychological outcomes in older adults.% 22 MCT com-
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bines aerobic and strength, with balance and sometimes
cognitive tasks, to reap multiple benefits along with a mul-
tisystemic physical activation.% 23 Similar to WP, we need
to know more about the impact of MCT on body com-
position, and there is little knowledge with regard of the
consequences of accumulated strategies under this neuro-
muscular approach.

Summarizing, despite intrinsic differences in their fre-
quency, volume and intensity prescription, both types of
exercise (i.e., MCT and WP) improve the elderly’s func-
tionality,?2 with some inconsistencies with regard to body
composition. In addition, there is scarcity of studies fo-
cusing on different dose strategies in training (i.e., con-
tinuous vs. accumulated) in this population. Therefore, the
present study aims to analyze changes in body composi-
tion in a group of sedentary elderly, comparing the impact
of two different dose distributions: continuous (CON: 60
min/session) vs. accumulated (ACC: 30 min/session in the
morning and 30 min/session in the afternoon), on the ef-
ficacy of two different PE training programs: a walking
interval-training program (WIT) and a MCT program
called EFAM-UV©.24 Whether one dose distribution, type
of exercise, or a specific combination of both, is the best
strategy to improve the body composition, is an important
health issue in this population.

Materials and methods
Experimental procedure and participants

This quasi-experimental and longitudinal study was car-
ried out with a 2x2 pre-post factorial design: type of ex-
ercise (WIT vs. EFAM-UV©) and dose-distribution (CON
vs. ACC) as main factors. This resulted in 4 groups of ex-
ercise: EFAM-UVeCON, EFAM-UV©ACC, WIT-CON
and WIT-ACC, who trained along 15 weeks (2 x 7 weeks,
interspersed with 1 week of rest at week 8). CON groups
trained for 60 min/session always in the morning and at the
same schedule, whereas ACC groups got exactly the same
dose and intensity of exercise but distributed twice a day
(i.e. 30 min in the morning and 30 more in the afternoon).

Eighty-eight elderly people volunteered to participate.
The intervention was conducted by the local authorities,
the general practitioners at the primary health care center
and a team of sport sciences researchers. Inclusion crite-
ria were: 1) >65 years old; 2) fit to participate in a regu-
lar exercise program according to the medical referral; 3)
currently sedentary (no participation in a regular exercise
program or intentional activities beyond normal daily hab-
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its within the previous 4 months); and 4) reporting a gait
speed higher than 0.6 m/s. Exclusion criteria were: 1) pres-
ence of any disorder that would prevent the patient from
being able to complete a training program; 2) missing 4
or more consecutive training sessions; and 3) adherence
lower than 75% to the training sessions.

Since 31 individuals did not meet the inclusion cri-
teria after the first screening, 57 sedentary older adults
(31 female) completed the preintervention assessments
(3 weeks) and initiated the training. They were homoge-
neously stratified in the 4 groups, in terms of age, gender,
BMI and gait speed in 6m (this last categorized according
to the “Practical Guide for Prescribing a Multi-Component
Physical Training Program to prevent weakness and falls
in People over 70”).25 Finally, 46 participants finished the
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whole intervention: EFAM-UV©eCON (N.=15; 11 female),
EFAM-UVCACC (N.=11; 5 female), WIT-CON (N.=11; 5
female) and WIT-ACC (N.=9; 3 female). Table I summa-
rizes their characteristics at baseline.

All individuals were previously informed and signed
their written consent to participate in this study approved
by the ethic committee of the University of Valencia.
Health status and medications were stable during the inter-
vention, as monitored by with doctors of the Local Health
Centre, who collaborated in this research project (Table II).

Body composition and health control

Before and after the intervention, body composition was
evaluated by bioimpedance (TANITA, model BC-545N,
Tokyo, Japan), controlling the food intake and hydration in

TABLE L.—Description of sample at baseline (mean and standard deviation,).

EFAM-UV® (N.=26) WIT (N.=20)
Parameters Total (N.=46) - = - \ -
Continuous (15) Intemy{ent (11) Continuous (11) Intermittent (9)

Age (years) 71.8+£3.8 71.6£5.0 72.9+3.7 72.1£3.3 70.4+4.1
Weight (kg) 73.9+13.0 72.8+12.0 71.2+15.6 71.5£11.1 82.2+11.9
Height (cm) 160.3+7.8 159.7+8.6 159.1+£9.2 159.9+6.8 163.4+5.4
BMI (index) 28.6+3.5 28.4+3.3 27.8+3.5 27.8+3.1 30.7+4.0
FM (%) 36.1+6.5 38.3+6.4 35.4+5.1 34.6+7.3 35.0+£7.3
FM (kg) 26.6+6.5 27.7£5.9 25.1+5.8 24.545.6 29.248.9
FFM (kg) 47.3£9.9 44.9+9.4 46.1+11.4 47.0+10.2 53.0+7.1
SBP (mmHg) 150.4+18.7 145.5£19.7 155.6£17.0 151.1£15.2 149.0+17.9
DBP (mmHg) 82.0+10.3 81.349.8 83.0+9.7 83.4+10.1 80.6+12.4
Sa0, (%) 95.7£3.5 97.00£1.3 97.0+1.3 95.3+2.7 93.1+6.5
HR (bpm) 73.0+9.8 70.7+6.8 74.2+11.9 75.3£13.1 71.8£10.1
Gait speed (m/s) 1.08+0.17 1.00+0.2 1.1£0.1 1.2+0.2 1.1£0.2
Gender (%)

Female 52.4 66.7 45.5 45.5 222

Male 47.8 333 54.5 54.5 77.8
Education (%)

No education 17.4 20,0 27.3 273 11.1

Primary School 65.2 60,0 63.6 63.6 88.9

Senior High School 8.7 13.3 9.1 9.1 0.0

University degree 8.7 6.7 0.0 0.0 0.0
Economic status (%)

Low income 13.0 13.3 273 0.0 11.1

Middle income 58.7 60.0 63.6 54.5 44.4

High income 28.3 26.7 9.1 45.5 44.4
BMI: Body Mass Index; FM: fat mass; SBP: systolic blood pressure; DBP: diastolic blood pressure; SaO,: oxygen saturation; HR: heart rate.
TABLE Il.—Experimental procedure.

Height EFAM-UVOCON Height

1 month before

1 week before 1 week before

Socioeconomic questionnaire Body composition
Blood pressure
Heart rate - Sa02
EQ-5D-5L - VIDA

Evaluation (Pre)

Gait speed (6 meters)
Screening phase

EFAM-UVOACC
WITCON
WITACC

Body composition
Blood pressure

Heart rate - SaO2
Gait speed (6 meters)

Intervention (15 weeks) Evaluation (Post)
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the previous hours to reproduce the evaluation conditions.
Postintervention measurements were at least 48 h after ex-
ercise cessation, looking for proper rehydration.

Weight (kg), fat mass (FM, %), and the estimated lean
mass (kg) and bone mass (kg) were registered from the
Tanita, after measuring the height (cm) by means of a sta-
diometer (SECA 222, Hamburg, Germany). Later on, ac-
cording to a two-compartmental model with body divided
in FM and fat-free mass (FFM),26 this FFM (kg) was cal-
culated by adding the estimated lean mass and the bone
mass. Body Mass Index (BMI), and FM (in kg) were also
considered to characterize the sample.

Despite its limitations,2¢6-27 the Bioelectrical Impedance
Analysis has been gaining acceptance and validity in fields
such as nutrition, gerontology and sports science,?8. 29 and
has been used in other body composition studies with sim-
ilar samples.30 Bioelectrical impedance measurements are
based in the analysis of the conductance of water, present
only in the fat-free mass((FET), so this technique is accu-
rate in clinical practice if euhydration, height, weight and
other variables are added and controlled.?’

Gait speed

Gait speed (GS) was determined over ground on a 4.5 me-
ters walkway, using a system of two electric photocells by
means of the Chronojump Software (Velleman PEM10D
photocell, Cronojump Bosco System, response time
5-100ms). The participants completed the distance (with-
out acceleration but with a 2 meters deceleration zone)
walking at a comfortable and usual pace, and the mean of

STRATEGIES TO CHANGE BODY COMPOSITION IN OLDER ADULTS

three attempts was taken as GS. This GS was evaluated in
the screening phase and after the intervention, to give light
of some of its functional changes.

Other variables

Socio-economic data (level of studies, gender and eco-
nomic satisfaction), biological data (age, blood pressure,
oxygen saturation and heart rate) and psychosocial data
(perceived quality of life and perceived autonomy) were
collected also during the process of participants’ selection
in order to characterize the sample. For perceived qual-
ity of life and perceived autonomy, EuroQol 5D-5L3! and
VIDA questionnaire32 were used.

Walking program

Based on Malatesta et al.,33 all the participants in the WIT
program trained 3 times a week during the 15 weeks of
training. Whilst Malatesta et al.33 programmed 7 weeks
of WIT, increasing intensities from 50% to the 100% of
the individual heart rate (HR) at the ventilatory threshold,
intervals and intensities in our study were increased and
scheduled considering the rating of perceived effort scale
(RPE 1-10), with the value 7 (Very hard) representing the
anaerobic threshold.34.35

As shown in Figure 1, along the first seven weeks of
WIT, we combined 2 to 4 min walking-hard intervals (in-
creasing RPE from 3 to 7) with similar recovery periods
of walking-moderate (RPE: 2 to 4), similar to Malatesta
N, ‘m@), Ben Saad H, Prefaut C and Caillaud C (33).
After the control/resting 8t week, intervals and intensities

Walking Hard Walking Moderate
Intervals (RPE?-10) Intervals (RPE-10)
Session Total time N.series 1 2 3 4 5 6 7 1 2 3 4 5 6 7
1 40 min 2x5 [ P [
Week 1 2 40 min 10 | P W2
3 35 min 10 | P M5
4 40 min 5 4 a4
Week2 5 35 min 5 | ] 3]
6 42 min 5 || 2
Week3 7 40 min 2x5 | P H:
8 40 min 10 H: 2
9 40 min 5 ‘4 4
Week4 10 42 min 6 | 3
1 48 min 8 (@] 2
12 40 min 10 | W 2
Week 5 13 40 min 10 | P 2
14 40 min 5 [ ] 4
15 42 min 6 [ ] 3
Week6 16 48 min 8 = 2
17 36 min 9 | P 2
18 40 min 10 | P 2
Week7 19 40 min 10 | B 2

Walking Hard Walking Moderate
Intervals (RPE-10) Intervals (RPE1-10)
Session Total time N.series 1 2 3 4 5 6 7 1. 2 3 4 5 6 7

20 42min 25 [ P 4
Week 9 21 40 min 10 | P 2

22 45 min 10 | P 3

23 40 min 5 | M 3
Week 10 24 37min30s 5 | g 3

25 42 min 5 H: 1,5
Week 11 26 42 min 2x5 [ ] 3

27 40 min 10 | K 1

28 42 min 5 m 2
Week 12 29 42 min 6 H: 1

30 44 min 8 Bs B

31 45 min 10 | ] 1,5
Week 13 32 40 min 10 B 3

33 42 min 5 | M 1,5

34 40 min 6 | ] 3
Week 14 35 42 min 8 [ 3] 1

36 42 min 9 4 3

37 38min30s 10 B 25
Week 15 38 40 min 10 :

Figure 1.—Walking Interval Training program (WIT).

Numbers in the tittle row display RPE (Rating of Perceived Exertion, from 1 to 7 in the Borg Scale 1-10) as markers of the intervals’ intensity in the
walking intervention. Numbers in each cell indicates de interval duration for the walking hard (left column) and moderate (right column) intervals
in each session. The intervention was periodized and divided in two blocks of 7 weeks, interspersed with one of testing (week 8).

4 THE JOURNAL OF SPORTS MEDICINE AND PHYSICAL FITNESS

Mese 2020


Pablo
Resaltado

Pablo
Resaltado


STRATEGIES TO CHANGE BODY COMPOSITION IN OLDER ADULTS

carried on increasing, staying close to the threshold inten-
sity in the walking-hard (RPE: 6-7), and over the initial in-
tensity in the walking-moderate intervals (RPE: 4-5). This
progression lead participants to complete 7 trails of 3 min
(RPE 7) + 3 min (RPE 5) in the 36 session, the hardest in
our schedule (Figure 1).

All sessions began with a brief warm-up period and
ended with a cool down including breathing exercises,
stability and joints mobility exercises. Participants were
instructed to walk close to the programmed RPE, reinforc-
ing the first sessions with some RPE familiarization tasks.
In addition, in order to control the cardiac intensity (target:
<80% HR,,,,), they were provided with a Beurer PM-15
HR monitor, without chest strap (Beurer, Ulm, Germany),
and one individualized card with the HR estimated for ev-
ery Borg zone.

EFAM-UV© multicomponent training program

EFAM-UV©24 is a neuromotor and cognitive MCT, based
on dual-tasking, gait and postural control (re-)training,
plus rhythm, and strength proposals. Under a comprehen-
sive approach, training sessions integrate strength, mobili-
ty, motor-control, balance and rhythmic/aerobic exercises,
evolving through the PE continuum from neuromuscular
to bioenergetics demands, where executive function is a
permanent target.

EFAM-UV©24 sessions usually start with postural con-
trol and gait-training tasks (motor coordination dual-tasks),
sometimes enriched with cognitive constraints. Then it
comes an increase in the intensity though: 1) strength/bal-
ance exercises with elastic bands or small dumbbells (in
alternating days), combined with sticks and unstable ma-
terial like the Fitball or sponge balls to go further; and 2)
aerobic/rhythmic exercises, again in different days and de-
pending on periodized objectives. The session concludes
with social amusing tasks to cool down.24 In contrast to
otherMTC, EFAM-UV® does not perform series in most
of its neuromuscular proposals, since it tries to vary and
enlarge the tasks/stimuli in every session.

Based on its authors,24 participants in EFAM-UV©
groups trained twice a week, a frequency that is sufficient
to improve physical and executive function in similar sam-
ples.36: 37 We assumed these differences in frequency and
total volume compared to WIT (Table IIT).24. 36

Statistical analysis

Data were analyzed using the Statistical Package for the
Social Sciences, SPSS v24 for Windows (IBM Inc. Chi-
cago, IL, USA). After testing for normality (Shapiro-Wilk
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Test), a Repeated Measures ANOVA was conducted to
analyze changes in body composition considering: the
main effect of the intervention (pre-post overall com-
parison); the type of exercise (WIT vs. EFAM-UV©); the
dose-distribution (CON vs. ACC); and their interaction
(type*dose-distribution). Within-Subjects Effects Tests at
the first level, followed by Bonferroni post-hoc tests, were
performed with statistical significance set at the level of
P<0.05. Only when assessing the significance of differ-
ences in perceived autonomy and perceived quality of life
between dropouts and the final sample, we had to use the
non-parametric Mann-Whitney Test.

Results

Table I presents the description of the sample before the
intervention, including body composition, health control
variables and sociodemographic data. The mean age of the
participants was 71.3+4.3 years, classified as overweight,
hypertensive stage I (SBP: 149.9+17.6; DBP: 82.0+10.1
mmHg) elderly. Regarding gait speed, all participants
were able to walk above 1m/s, a minimum speed to be
considered independent and non-frail elderly adults.25 Im-
portantly, intergroup comparisons at baseline showed no
significant differences for any body composition outcome,
nor for gait speed or age.

No-significant differences were found between drop-
outs and participants (Table IV), so no self-selection bias
exists in the final sample.

Regarding the main effect ofthe intervention (Table V, VI),
the repeated-measures ANOVA showed significant changes
(P<0.005) in body composition and gait speed. The slight de-
creaseinweightstatus (73.948+12.433kgvs. 73.102+12.174
kg) and BMI (28.574+3.526 vs. 28.160+3.323), was ac-

TABLE UL.—EFAM-UV® program.24. 36

Rough coordination — 4 basic domains
Postural control Gait patterns Manipulative  Cognitive skills
(B) B) skills (C) ©)
Adaptive precise coordination — 2 complex domains
Rhythm
Neuromuscular

Motor skills (functional)

Bioenergetic Cognitive

EFAM-UV © neuromotor training methodology aims to improve two basic
skills (B) in the neuromotor re-training of the elderlies: postural control and gait
patterns. Manipulative and cognitive skills are also included as complementary
domains (C) in a primary level of training (i.e. rough coordination). Once the
technical dexterity allows it, technicians introduce rhythm and motor skills tasks
(complex domains) to increase the demands on executive function and motor
control, looking for a more adaptive and precise coordination. Along with the
increase in the task complexity, EFAM-UV© also sets methodological guidelines
to increase the load through the three main directions of the re-training/learning
process (bioenergetics, neuromuscular and cognitive).
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companied by positive changes in body composition: FM
(36.083+6.498% vs. 31.813+7.898%), FFM (47.781+1.465
kgvs. 50.726+1.537 kg), jointly with an improvement in GS
(1.095+0.177 m/s vs. 1.451+£0.203 m/s). According to the
partial eta square, this effect was moderate on FM, FFM and
a bit bigger for GS.

The Within-Subjects Effects Test also showed a signifi-
cant main effect of “type of exercise” (P<0.005) on FM
(%), FM (kg), FMM, and GS, with half the effect size.

TABLE IV.—Differences between dropouts and final sample at base-
line.

Dropouts (N.=11) Participants (N.=46) P
EQindex 0.678+0.089 0.844+0.020 0.074
EQVAS 74.833+4.267 76.174+2.385 0.727
VIDA 32.917+0.783 32.848+0.375 0.985

P: statistical differences by Mann-Whitney U-Test. Significance level P<0.05.
EQindex: Descriptive item from the EQ-5D-5L; EQVAS: EQ Visual Analogue
Scale; VIDA: Questionnaire for Assessing Instrumental Activities of Daily Living
In Elderly People.

STRATEGIES TO CHANGE BODY COMPOSITION IN OLDER ADULTS

TABLE VI.—Mean and SD of pre-post changes when considering
whole sample and the levels of type of exercise (MCTP and WP),
and dose-distribution (continuous and accumulated).

Baseline Post
Variable N. A% P ES
Mean SD Mean SD
All
FM (%) 46  36.1 6.5 31.8 7.9 -11.8 0.001* 0.6
FFM (kg) 46 473 9.9 50.1 109 5.9 0.001* 0.3
EFAM-UV©
FM (%) 26 37.1 5.9 34.6 6.3 -6.6 0.002* 04
FFM (kg) 26 454 10.1 47.0 9.7 3.5 0.008% 0.2
WIT
FM (%) 20 34.8 7.1 28.2 84 -19.0 0.001* 0.8
FFM (kg) 20 49.7 9.3 541 11.3 8.8 0.001* 04
Continuous
FM (%) 26 36.7 6.9 32.7 7.6 -10.9 0.001* 0.6
FFM (kg) 26 458 9.6 48.6 9.9 6.1 0.001* 0.3
Accumulated
FM (%) 20 352 6.0 30.6 83 -13.1 0.001* 0.6
FFM (kg) 20 49.3 10.1 52.0 12.0 5.6 0.001* 0.2

FM: Fat mass; FFM: free fat mass; A%: pre-post percentage of change; ES: effect
size (d).
*Significance level P<0.050; fsignificance level P<0.100.

TABLE V.—Tests of within-subjects effects.

But there was a moderating effect of the “dose-distribu-
tion” strategy, only on the body composition, as revealed

) Type 11T Mean Partial o ) ;
Variable :ulflgr‘ég i square F P . it:rc by a significant interactive effect of both factors on FFM
— 1 1 (P=0.012), and a trend to significance (P<0.10) on FM (%)
ntervention
Weight 19002 1 19002 12917 0001 o235  and FM(kg) (Table V, VI). _
BMI 4871 1 4.871 9.098  0.004* 0.178 Further Bonferroni analyses of pre-post differences for
EM (%) 462989 1 462989 69.179  0.001* 0.622 each type*dose combination showed significant improve-
FM(kg) 327174 1 174947 ~79.629  0.001* ~0.655  ‘ments except for EFAM-UVCACC on FM and FFM (Fig-
FFM (kg) 192.917 1 192.917 57.788 0.001* 0.579 2
GS (m/s) 2782 1 2782 192496 0001* 0821  U€2):
Intervention * type of exercise
Weight 0.421 1 0.421 0.285 0.597 0.007
BMI 0.888 1 0.888 1.658  0.205 0.038 Fat mass (%)
FM (%) 107.153 1 107.153 16.011 0.001* 0.276 45 . o ok
FM (kg) 51.291 1 51.291 15364 0.001* 0.268 40
FFM (kg) 76.245 1 76.245 18.557 ~ 0.001*  0.306
GS (m/s) 0.183 1 0.183  12.657  0.001* 0.232 3
Intervention * dose distribution 30 -
Weight 3.744 1 3.744 2532 0.119 0.057 25
BMI 06621 0662 LD2T3 0029 %% EFAM-UVECON EFAM-UVPACC  WIT_CON WIT_ACC M-
FM(%) 3.153 1 3.153 0471  0.496 0.011 - -
FM (kg) 10.197 1 10.197 2482 0.870 0.056
FFM (kg) 0.091 1 0.091 0027 0870  0.001 Free fat mass (kg) Post
GS (m/s) 0.003 1 0.003 0.198 0.658  0.005 o . N, .
Intervention * type of program * Dose distribution 0
Weight 1.065 1 1.065 0.720  0.401 0.017
BMI 0204 1 0204 0381 0541  0.009 =
FM (%) 21.769 1 21.769 3.253  0.078t 0.072 50 ;
FM (kg) 12.679 1 12.679 3.086 0.086% 0.068 45 i - i i :
FFM (kg) 23.032 1 23.032 6.899 0.012* 0.141 40 ;
GS (m/s) 0.007 1 0.007 0.470 0.497 0.011 EFAM-UVOCON EFAM-UV®ACC  WIT_CON WIT_ACC
ng{IS:pE;"‘jiy Mass Index; BF: body fat; FM: fat mass; FFM: free fat mass; GS: Figure 2.—Bonferroni post-hoc comparisons between type of exercise

*Significance level P<0.050; fsignificance level P<0.100.
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and dose-distribution strategy.
*P<0.050; **P<0.010.
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Discussion

Although the positive effect of breaking the sedentary time
with brief bouts of exercise has been widely demonstrated,
as far as we know this is the first study to compare the ef-
fect of distributing or concentrating the dose of two types
of periodized exercise on the body composition of seden-
tary elders. Specifically, the study analyses the effect of a
multicomponent training program and a walking interval-
training program (both respecting their authors’ guidelines)
comparing the effect of continuous vs. accumulated dose
distributions. According to our results, besides enhancing
functionality, tailored and properly periodized PE improves
body composition in sedentary elderly regardless the train-
ing strategy (type of exercise or dose distribution). More-
over, whilst the manipulation of the dose over daytime,
seems not to exert differential effects on body composition
per se, the type of exercise has a medium effect on fat a
lean body mass, which is moderated by the dose strategy.

Despite the medium duration of the intervention,38 our
data confirm the positive impact of starting PE when it is
properly programmed, tailored and supervised.!® 39 The
significant reduction of a 11.8% FM% and the gain of
5.9% FFM (muscular and bone tissue) may explain in part
the improvement in GS, probably contributing to enhance
in the short term the health status and health-related qual-
ity of life of this population.17. 40

When analyzing FM and FFM in both PE programs sepa-
rately, WIT confirmed its metabolic effect, with larger val-
ues as compared to EFAM-UV© (19 vs. 6.6% reduction in
FM%, 8.8 vs. 3.5% gain in FFM), and also larger effect size
(0.8 vs. 0.4 for EE%; 0.4 vs. 0.2 for FEM). The meta-analysis
by Hanson and Jones#® displayed a mean effect size of -1.31
in the FM% after walking interventions, but our interven-
tion was addressed to sedentary elderly and lasted only 15
weeks. With regard to EFAM-UV©, the fact of getting posi-
tive changes in body composition in this short period, and
with only two sessions a week. This confirms the positive
effect of comprehensive programs which combine strength
and cardiovascular demands, despite the predominance of
the former and its neuromuscular approach. We are far, for
example, from the big reduction in FM% by Leitao et al.30.41
(-16.5 and -15.17 FM% in their studies, with samples similar
to ours, and an effect size over 2), but again, their interven-
tion lasted 36 weeks (2.5-fold our volume of training). Im-
portantly, BMI and weight improved only when considering
the main effect across intervention groups, what may be re-
lated to its bigger sample. Notwithstanding, BMI and weight
do not distinguish between FM and FFM and they may not
fully reflect changes in body composition with aging.42
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As above mentioned, there was no significant effect
when comparing the manipulation of the dose (CON vs.
ACC) so the strategy x dose interaction will be interpreted
in terms of moderation of strategy effects by dose (i.e.,
the interaction of the two strategies, Figure 2). FM and
FFM improved in three of them (WIT-CON, WIT-ACC
& EFAM-UV©CON), and these beneficial effects were of
limited and negligible size when distributing the multi-
component training over daytime (EFAM-UV©ACC).

Cardiovascular walking programs have previously
shown a certain consistency in relation to the improve-
ments in FM.40. 43 They ensure enough metabolic stimuli
whatever the dose distribution, whilst these demands might
be lower in MCT programs, which typically prioritize neu-
romuscular training over metabolic stimulation. In addi-
tion, differences in the manipulation of parameters such as
dose or intensity, and the more complex nature of the tasks
in any multicomponent training, explain some inconsisten-
cies in the results of this type of programs, also with re-
gard body composition of sedentary elders.? For example,
Marques et al.#* did not find differences in body fat after 8
months of exercise (2 days/week) in elderlies who under-
went a resistance program vs. a multicomponent program).

Importantly, although differences in total volume and
nature of the tasks strongly limit the comparability, EFAM-
UV©CON reduced FM with only 2 days/week compared
to the 3 days/week of the WIT programs. EFAM-UV®© is
always periodized to initially accomplish neuromuscular
goals (strength and balance in the first mesocycles) and
move on to increased cardiovascular demands at the end
of the macrocycle, when the elderly individuals are able to
perform them under safe conditions. The introduction of
rhythm and motor skill tasks also leads to increase cardio-
vascular demands and fun at the end of any intervention.
Optimizing the time of exercise through continuous chang-
es in affordable tasks is another important target in the pro-
gram, so 60 min may ensure reaching the metabolic de-
mands necessary to impact body composition. Conversely,
distributing this dose seems to reduce these benefits.

Although we have not measured sedentary time and
daily PA, the increase in physically active time and social
interaction due to the participation in the exercise inter-
vention, jointly with enhanced physical function follow-
ing the intervention, may have helped to break sedentary
lifestyle, which is considered the main contributor to the
increase weight at these ages.+

Of interest, the same three experimental groups (WIT-
CON, WIT-ACC and EFAM-UV©CON) have been effec-
tive to increase the FFM, confirming the intervention suit-
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ability and effectiveness on lean mass and muscle mass.
With regard to this former, it stands out that most studies
based on walking programs do not achieve significant in-
creases in muscle mass, at least at a general level;# 43.46 and
in turn, multicomponent programs have shown inconsistent
results. The review of Marin-Cascales et al.47 points out that
changes in lean body mass after multicomponent physical
interventions are also unclear. Walking is one of the most
frequent types of aerobic activity used in multicomponent
training. So, it would be important to achieve at least 30
min of aerobic walking exercise, combined with strength,
agility, coordination or breathing tasks,4’ to ensure the min-
imum intensity to increase lean body mass in the elderly
participants. In fact Aragdo et al.3 showed a significant in-
crease in muscle mass following 12 months of a multicom-
ponent program (3 days/week) in postmenopausal women
despite they usually experience a progressive reduction of
lean body mass in absence of physical exercise. Although
the bioimpedance analysis only estimates lean mass and
bone mass from the FFM, the outcomes of the present study
suggest that 2 days per week of MCT may improve this
component of the FFM, but only after 60 min of continuous
training (EFAM-UV©CON). Instead, distributing the vol-
ume/stimuli in doses of 30 min in the morning and 30 min
in the afternoon (EFAM-UV©ACC) failed to induce similar
adaptations, at least after the 15 weeks of training.

A similar rationale would suggest some bone benefits af-
ter WIT-CON, WIT-ACC and EFAM-UV©CON, since the
three of them include walking tasks and osteoarticular im-
pact. In light of previous studies, the increase in bone mass
through WP remains still controversial, although they have
confirmed to reduce or even stop its progressive loss.2 The
intensity of walking is an important matter,*8 so the gradual
increase in intensity and the modulation of the lap-duration
through the whole WIT might have helped. Hatori ef al.48
compared walking above (high-intensity) or below (low-in-
tensity) the anaerobic threshold and pointed out that the low-
intensity group and controls showed a similar loss of bone
density, whereas the high-intensity group showed improve-
ments. Walking intensities close to this threshold (RPE of 7)
in the last weeks of the present intervention might derive in
an increase in bone mass. On the other hand, MCT has been
proposed as one of the most recommended intervention to
stop the loss of bone mass during aging,*’ although given
the variability of the protocols and outcome measures, the
results of these methods are difficult to quantify.4® Future
studies with specific densitometry technologies should
be conducted to confirm this encouraging expectative in
EFAM-UV©CON, since it is performed only twice a week.
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Hence, our data confirm that starting physical exercise
through periodized, individualized and supervised pro-
grams, guided and tailored for elderly population, is effec-
tive to improve their body composition regardless the type
of exercise.® The combination of sarcopenia with increased
FM generates a reduction in cardiovascular fitness; and the
reduction of bone mass leads to increase risk of falls and
comorbidity. Since all of these detrimental changes are age-
related and accelerated by sedentary lifestyle, WIT-CON,
WIT-ACC and EFAM-UV©CON might contribute to pre-
serve bone mass, muscle mass, and potentially reduce risk
of fall, comorbidity and all-cause mortality in sedentary
elderly.! Our data suggest that the accumulated strategy
in the multicomponent approach (EFAM-UVeACC) will
probably need some more time to induce similar benefits
on elderlies’ body composition. Again this warrants further
research, testing longer intervention periods.

Previous reviews#0: 50 already pointed that aerobic con-
ditioning programs (i.e. walking) could be a key element
in the design of weight control strategies in older adults,
although multicomponent programs generally have shown
greater benefits at the functional level.22 With regard to
dose distribution, both strategies could induce different
adaptations due to differences in the effective intensity of
exercise. Concentrating the load may increase fatigue and
lead to more pronounced physiological alterations,! so
continuous dose would lead to higher exertion for exercises
with similar external intensity. Actually, the beneficial ef-
fects of both strategies (continuous vs. accumulated) have
been demonstrated after 9 and 18 months of brisk walking
in middle-age obese femaless2 where concentrated groups
showed slightly better, although not significant, losses of
body weight and specifically of the FM parameter.

Public health policies aimed to prescribe exercise must
account for the impact of different strategies, with special
attention to differences in the population at the short and the
long term. In order to induce short-term changes in body
composition, and address problems such as sarcopenia or
dyslipidemia, continuous strategies might be more effec-
tive. Meanwhile, accumulated strategies may require a little
more time. Further studies will elucidate whether longer
accumulated interventions might help through changes in
those sedentary behaviors that increase throughout the day. !5

Limitations of the study

The small size of the sample when setting four groups
implicates some uncertainty when extrapolating the re-
sults and becomes a limitation to our study. Future studies
should seek to include a greater sample size to better elu-
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cidate mechanisms of exercise on body composition and
physical function in relation to continuous versus accumu-
lated dose. Besides, we did not include a control group
who did not exercise. This was intentional from an ethi-
cal point of view because we considered the evidence of
physical exercise impact on physical function in sedentary
older adults. However, the major limitation of this study is
the different weekly frequency of sessions in the WIT and
EFAM-UV® groups. It is possible that 15 weeks training
in EFAM-UV©ACC condition would have been enough
to elicit significant body composition changes if the fre-
quency were 3 times per week as WIT. However, we have
followed the authors’ recommendations in both programs
from a perspective of ecological validity.

Conclusions

Starting physical practice in sedentary older adults im-
proves body composition regardless of the type of program
performed and, in particular, EFAMUV®© gets improve-
ments with only 2 days/week. The distribution strategy
only gave positive results in the walking programs groups.
Consequently, it is important that the institutions of pre-
vention policies recognize the impact of different strate-
gies for the short and long term. Concentrated strategies
would be more recommendable to produce rapid changes
in body composition, Notwithstanding, accumulated strat-
egies may also have positive consequences, helping to
change sedentary behavior despite of requiring some more
time (especially in multicomponent programs).
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