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ABSTRACT
Background/Purpose: Studies that have aimed to compare different strategies to improve functional capacity 
have produced controversial results. Furthermore, such studies have focused solely on dependent individuals. 
In contrast, the present study aimed to compare traditional training to functional training for independent indi-
viduals. The purpose of this study was to compare traditional training to functional training in healthy and inde-
pendent middle-aged adults (40-60 years old) and elderly subjects (older than 60 years old). 

Methods: One hundred and one subjects (54.75 ± 8.84 years) were divided into two groups that each performed 
24 sessions of a training protocol twice per week. The subjects were assessed using quantitative (Y-Balance Test) 
and qualitative methods (Functional Movement Screen™). The individuals were compared by observing changes 
between pretest and posttest according to their intervention group, sex and age. 

Results: When the entire sample was considered, the results showed that there were no differences in improve-
ment between the training protocols. However, when specific groups were analyzed, functional training was less 
effective for women compared to men in the same group (Z=–2.598; p=0.009; effect size=0.43) and compared 
to women in the conventional group (Z=–2.704; p=0.007; effect size=0.41).

Conclusions: There were no differences between the two protocols in their ability to improve functional capac-
ity as measured by the two chosen outcome measures. However, each subject’s condition before the interven-
tion must be considered. Some individuals may require additional basic training or specific training. In the 
current study, the women may have needed to improve their basic capabilities before practicing more specific 
training protocols. 

Level of evidence: 2b. This is a pre- and post-intervention analysis using within-group and between-groups 
comparisons.

Keywords: Activities of daily living, adults, functionality, specificity.
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INTRODUCTION
Recently, functional capacity – defined as the capac-
ity to act on, influence and/or change the sur-
rounding environment1 – has been studied as one 
important aspect of late adulthood and elderly life. 
Its increasing importance can be explained by the 
discovery that other capacities, such as strength, 
have a non-direct relationship with quality of life 
and the activities of daily living.2 Functional capac-
ity can be assessed in relation to its absence. As Rosa 
et al3 state that what is actually measured with regard 
to functional capacity is the difficulty that subjects 
have in performing certain gestures or movements 
that are related to the activities of daily living, such 
as bathing, eating, or walking.

Many authors have attempted to identify factors that 
are related to functional capacity and the most com-
monly identified factor has been physical activity 
level.4-11 In addition, researchers have also attempted 
to determine the best way to improve functional 
capacity. Different training methods have been 
assessed for their effectiveness in improving func-
tionality,12-19 however, no definitive conclusions have 
been reached with regard to the type of training that is 
most effective. Some studies have found that strength 
training can increase functional capacity,18,19 even 
with only modest gains17 or gains in a few measures.12 
On the other hand, some authors1,15,16 argue in favor 
of a specific intervention with directed exercises, 
known as functional training. Papí1 described this 
type of intervention as the next step after conven-
tional training (i.e. strength training). For instance, 
Krebs et al16 compared functional training to regular 
strength training and presented evidence to support 
the potential benefits of functional training.

Nevertheless, most studies reported in the literature 
were conducted with a dependent sample – individ-
uals who need the assistance of another person to 
perform the activities of daily living. For example, 
Krebs et al16 studied disabled elderly people. Also, 
some studies15 have addressed sports performance in 
young adults rather than activities of daily living. In 
other words, few studies have been conducted that 
analyze the ability of independent, aging individu-
als to perform the activities of daily living. Study-
ing the functional capacity of independent subjects 
could provide different interpretations about the 

utility of functional and strength training to improve 
functional capacity; these studies could reveal pre-
dictive factors that interfere with improvements and 
indicate which individuals need certain training. 
Studies with independent individuals should be con-
ducted, considering that diminished capabilities can 
be treated when they are identified earlier, in order 
to prevent problems that occur as people age and to 
verify the effectiveness of each protocol in improv-
ing capabilities.

Therefore, the purpose of the present study was to 
compare traditional training to functional training in 
healthy and independent middle-aged adults (40-60 
years old) and elderly subjects (older than 60 years 
old). Additionally, the authors aimed to identify if 
performance is influenced by associated factors such 
as age and gender.

METHODS
This study is a clinical trial of an intervention using a 
pre- and post-test design with both within-group and 
between-groups comparisons. A total of 101 volun-
teers agreed to participate after signing an informed 
consent form describing the methods, requirements 
and risks of this study. This study was approved by 
the Institutional Review Board of the School of Phys-
ical Education and Sports at the University of São 
Paulo. The sample included 56 women (age: 53.55 ± 
7.95 years) and 45 men (age: 56.24 ± 9.71 years) 
greater than 50 years of age who were participants in 
a physical activity program at the School of Physical 
Education and Sports at the University of São Paulo. 
The participants were excluded from the sample if 
they reported any case of dependence of another 
person to perform any activity of daily living. This 
program met two times per week for seventy-five 
minutes per session.

A questionnaire was used to obtain information 
about age, gender, the participants’ time in the pro-
gram, participation in other types of training specifi-
cally related to function (e.g., yoga, pilates, functional 
training), pathologies related to balance (labyrinthi-
tis) and joint pain. 

Before the study, the participants had a vacation 
period of two months and an initial, one-month 
period with performance of a conventional general 
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training protocol, while any exercise related to the 
functional training was avoided. This initial period 
offered time to become familiar with the research-
ers and the time was also utilized to collect the 
informed consent forms. No subject reported depen-
dence for any the activities of daily living (i.e., 
personal hygiene; eating; walking; working) and 
therefore none were excluded from participating in 
the research protocol. 

The participants were divided into two groups based 
on the individuals’ preferences for attending classes 
on different days: one group (n=50), the conven-
tional group (CG), performed regular strength 
training and the other (n=51) performed specific 
functional training (FG). Both groups performed 24 
training sessions (two times per week for 12 weeks). 
Each training session was individualized for each 
participant in terms of intensity and equalized for 
each group in terms of the volume of exercises exe-
cuted and the major muscles activated. For example, 
the conventional training group performed an exer-
cise (e.g., barbell bench press) with the pectoralis 
major muscle as the main agonist muscle group for 
a maximum of 10 to 15 repetitions. The functional 
group performed a different exercise (e.g, push-up), 
but their exercise used the same muscle group (pec-
toralis major). The difference in the chosen exercises 
was related to the necessity of co-activation required 
for stabilizing the posture or the position during the 
exercise. 

The resistance was determined during the familiar-
ization period and it was characterized by the indi-
vidual’s capacity to perform the exercise for 10 to 15 
repetitions at his or her maximum in each series. The 
exercise progression for the functional group followed 
a sequential three-phase structure (Table 1). First, the 
exercises emphasized stability – defined in this study 
as the ability to maintain a posture or body position 
utilizing the core muscle groups. Performing dynamic 
movements and isometric movements simultaneously 
was also avoided. Second, the subjects performed exer-
cises that included combinations of dynamic move-
ments and isometric stabilization of the trunk. Last, 
exercises combining balance, stability and dynamic 
force were performed. The progression for the con-
ventional group was based on the intensity (resistance 
used) during each exercise (dumbbell fly, abdominal, 
reverse fly, leg extension, etc.), maintaining the num-
ber of repetitions and the interval between sets (with 
no emphasis on stability). All exercise parameters 
were determined based upon ACSM guidelines.20

For both groups, large muscle groups were empha-
sized during training. The conventional group also 
trained the muscles of the trunk. However, they 
were trained utilizing dynamic movements with 
no requirement for isometric stability, which is the 
main difference from the functional group.

Each training session was divided into segments: 
10 minutes for the warm up, 20 or 25 minutes of 
aerobic training (the same for both groups), 30 or 35 

Table 1. Schedule training structure of the Functional Group. Dosage of exercises is described within text.
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minutes of the main training protocol, and 10 min-
utes for the cool down. The main training protocol 
consisted of six to ten exercises in a circuit. Each 
exercise was repeated in three sets and executed for 
a maximum of 10 to 15 repetitions.

All subjects completed pre- and post-tests to mea-
sure their functional capacity. These tests were 
the Functional Movement Screen21 (FMS™) and 
the Y-Balance Test (YBT).22 The FMS™ is a test bat-
tery that involves seven movement patterns (deep 
squat, hurdle step, inline lunge, shoulder mobility, 
active straight-leg raise, trunk stability pushup and 
rotary stability) that evaluate flexibility, stability and 
strength qualitatively, and arrive a numerical score. 
The test is conducted in a circuit and the score is cal-
culated based on defined criteria related to the indi-
vidual’s performance. The score on each test ranges 
from zero (pain during performance of movement, 
or its associated clearing test) to three (perfect exe-
cution of movement). Each movement pattern was 
executed three times per side in order to obtain the 
best score. The score obtained during best trial on 
each side and the worst score between the two sides 
(in the case of tests that are performed bilaterally) 
were recorded for each test. The total FMS™ score is 
the sum of all seven scores and the highest achiev-
able score is twenty-one points. 

The YBT quantitatively assesses balance, lower 
body strength, and flexibility, concurrently. The test 
is performed at the intersection of three lines: an 
anterior line and two posterior diagonal lines with a 
90º angle between them, with a 135º angle in rela-
tion to the anterior line (Figure 1). These lines are 
marked with the distance between the intersection 
and the tip of lines. The test begins with the partici-
pant in single limb stance at the intersection of the 
lines, with the great toe joint above the intersection 
of the lines. The other foot does not touch the floor. 
The foot that is suspended must attempt to reach as 
far as possible down the three lines (separately and 
successively) without transferring weight to the foot 
in motion. Each subject was given six practice trials 
in each direction with each leg in order to assure 
that they understood the test. During the test itself, 
the individuals had three trials for each direction to 
reach the farthest point on the line. The farthest point 
reached on each line for each foot was recorded. To 

have a single score from this test, the test score was 
calculated by using the mean of the three best scores 
for each of the lower extremity reaches. To guarantee 
that the measures would not be influenced by the par-
ticipants’ height, the YBT scores were normalized by 
using an anthropometric measure (the length from 
the iliac crest to the patella). To match the methods 
used to score the FMS™, the worst score between the 
two sides of YBT was used for analysis.

Both tests were utilized because of their high reliabil-
ity. The agreement of the FMS™ test was substantial 
to excellent21 (at least 83% agreement between rat-
ers) and the YBT has demonstrated 0.91 intra-rater 
reliability and 0.99 inter-rater reliability22 (accept-
able use for this age group).23-28 Furthermore, the 
tests were used because it was necessary to have 
both qualitative and quantitative tests to represent 
the types of changes that may occur.

STATISTICAL ANALYSIS
A Komogorov-Smirnov test was conducted and it 
showed a non-normal distribution for both groups 
on both tests. Therefore, all comparisons were made 
utilizing non-parametric analyses.

Two steps were used to assess the changes in func-
tional capacity: a) both groups were analyzed using 

Figure 1. Y Balance Test diagram. The participant task was 
to maintain one foot in the central intersection of the lines 
(shown here as a box) and then to reach as far down each of 
the three vectors (shown here as lines). 
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a Wilcoxon test to compare the effects of training 
between the pre-test and the post-test and a Mann-
Whitney test was used to analyze the difference 
between the groups; b) the individuals were ana-
lyzed according to group (CG and FG), age and sex. 
We analyzed the interaction of these independent 
variables on the change in the FMS and YBT (i.e., 
the difference from the pretest to the posttest). 

In the second step described above, the subjects in 
the both groups were divided into the two groups, 
defined as adult and elderly (as typically defined 
in the authors country). The CG group was divided 
into adult women (n=19; age=50.15±5.12), elderly 
women (n=6; age=61.66±1.21), adult men (n=16; 
age=48.22±9.67) and elderly men (n=9; age=
62.55±2.35). The FG was divided into the follow-
ing groups: adult women (n=25; age=51.04±6.34), 
elderly women (n=6; age=66.66±6.83), adult men 
(n=12; age=54.83±3.09) and elderly men (n=8; 
age=67.5±4.56).

The latter part of the analysis was conducted with 
sequential Mann-Whitney tests corrected using the 
Bonferroni correction procedure. Because of the 
small number of individuals in the comparisons that 
considered the interaction of all independent vari-
ables, significant differences could only be found if 
there was a large effect size. Thus, all of the com-
parisons with p<0.05 are presented. The effect size 

was calculated from the z-statistic resulting from the 
analysis divided by the square root of the number of 
observations.

RESULTS
Based on the results of the questionnaire, it was 
determined that 28.7% of the sample met the authors 
definition of elderly (older than 60 years old). 22.8% 
of the participants started the program in the year of 
the study and the average time in the program was 
approximately five years (5.5±7.73). In addition, 
45.5% of the subjects took at least one recreational 
walk per week, 21.8% of the participants reported that 
they had participated in an exercise program related 
to functional training and 38.6% reported at least one 
joint injury (the most common injuries were knee-
related; 15.8%). No statistically significant differences 
were found between intervention groups, gender and 
age on extra physical activities, participation in an 
exercise program related to functional training before 
the intervention, and injuries (p>0.05).

The descriptive results are presented in table 2. 

The results of the FMS™ and YBT comparisons are 
presented in Figure 2. Both groups significantly 
improved their scores on the FMS™ (CG: Z=–5.294; 
p<0.001; effect size=0.53; FG: Z=–5.294; p<0.001; 
effect size=0.42). The Mann-Whitney tests indicated 
that there were no differences between the groups at 

Table 2. Descriptive results by group.

Note: YBT scores are normalized data (the mean of three measures, divided by the length of the limb from the iliac crest to the patella in centimeters).
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the beginning or the end of the intervention (pre-
test: p=0.594; posttest: p=0.234). Thus, both proto-
cols improved functional capacity as measured by 
these two outcome measures.

Only the FG group demonstrated significant improve-
ment (Z=–3,302; p=0,001, effect size=0.38) on the 
YBT. For the CG group, there was no effect of the inter-
vention (p=0.474). There were no differences between 
the groups before the intervention (pre-test: p=0.164) 
or after the intervention (post-test: p=0.326). 

In the first set of comparisons, the intervention-
group, age-group and sex-group interactions showed 

no effects on the changes in the scores for the FMS™ 
test or the YBT.

Figure 3 presents the results for the second set of 
comparisons between the groups when analyzed 
by age and gender, for both outcome measures. As 
shown, in the second set of comparisons, the FMS™ 
scores for men and women differed significantly 
in the functional group (Z=–2.58; p=0.010; effect 
size=0.36). Men showed more improvement than 
women. 

Figure 4 presents the results for the third set of 
comparisons between the groups, when analyzed 
for age and gender, for both outcome measures. In 
the third set of comparisons, adult men had higher 
performance scores than the women in the func-
tional group (Z=–2.598; p=0.009; effect size=0.43). 
For both protocols, the adult women in the CG had 
higher performance scores than the women in the 
FG (Z=–2.704; p=0.007; effect size=0.41). The only 
differences occurred on the FMS™.

DISCUSSION
This study aimed to analyze the impact of two types 
of training on functional capacity and to under-
stand the different factors that could predict greater 
improvement for a particular group. Although 
improvement occurred in both intervention groups; 
neither groups’ improvements were statistically sig-
nificant for the FMS™. Only the functional group 
demonstrated improvement on the YBT. However, 
the between-groups analysis showed that both 
groups had no statistically significant differences. 
The latter analysis and the moderate power effect 
observed in the within-group analysis confirmed 
that the improvement for the functional group was 
small, and therefore the authors are unable to make 
inferences about the meaning of this improvement.

Although there were some differences observed in 
the FMS™ and YBT results, it is possible to note con-
gruent patterns (e.g., women had less improvement 
in the functional group than in the other group). The 
analyses on the FMS™ indicated that both groups 
started at the same point, developed their functional 
capacity during the intervention and demonstrated 
improvement on the post-test. This finding is not 
compatible with the results found by Krebs et al16. 

Figure 2. Pre- and post-test data for both groups. The error 
bars represent the median and the fi rst and third quartiles of 
the (a) Functional Movement Screen™ score and (b) Y Balance 
Test.
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Figure 3. The change (Posttest minus Pretest) of the groups analyzed in the second comparisons: (a and d) sex and intervention 
group; (b and e) age group and intervention group; and (c and f) age group and sex. The error bars represent the median and the 
fi rst and third quartiles of the change on (a, b, and c) Functional Movement Screen™ and (d, e and f) Y Balance Test. The asterisk 
means the signifi cant difference (p<0.05).

Figure 4. The change (Posttest minus Pretest) of the groups analyzed in the third comparisons. The error bars represent the median 
and the fi rst and third quartiles of the change on (a) Functional Movement Screen™ and (b) Y Balance Test. The asterisks mean the 
signifi cant differences between groups pointed by the arrow (p<0.05).
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In their study, the group that performed the spe-
cific protocol (similar to the functional training pro-
tocol) performed better on their tests compared to 
the group that performed the conventional protocol. 
Nonetheless, it is possible that this result occurred 
because their study used a different sample (i.e., their 
participants were dependent individuals with some 
type of pain and lower-limb arthritis). In the current 
study, however, all of the individuals were partici-
pants in a physical activity program. Therefore, it 
is possible to imagine that the difference between 
the groups in the two studies may have influenced 
the outcomes; the group studied by Krebs et al16 was 
physically dependent, whereas our subjects were 
physically independent. 

Kibele and Behm15 found results similar to those found 
in the current investigation. They compared two types 
of training – traditional stable training and unstable 
training – using tests that were based on functional 
tests related to sport performance. Neither group 
showed any differences on any measures after train-
ing. Despite the differences in the samples used (uni-
versity students vs. adults) and in the tests (functional 
tasks related to running, hopping and balance vs. the 
FMS™ and YBT), it seems that both training protocols 
were capable of improving function in sports perfor-
mance or in the quality of many movement patterns. 

The YBT results indicated that the functional group 
intervention had a statistically significant effect on 
performance of this measure. This result could sup-
port the specific impact of functional training on 
functional performance, because only the specific 
functional training group showed improvement.

It is important to consider that there may have been 
a ceiling effect on the YBT. No improvements are 
possible under this condition. It is likely that higher 
scores can only be reached with specific training 
for the test. Indeed, both groups achieved the same 
score on the post-test. However, this ceiling effect 
was not found in other studies.23-27 Other factors may 
have contributed to these results. Other protocols 
were utilized in the other studies (e.g., whole body 
vibration, aquatic training), which could be the rea-
son for the different results of those studies. 

Observing the interaction results, the most notice-
able result is that the women in the functional group 

improved less than the men in the same group and 
the women in the conventional training group. Con-
sidering the FMS™ results, when compared to the 
adult women in the conventional group, the adult 
women in the functional group showed less improve-
ment. In addition, compared to the adult men in the 
same group, the adult women improved less.

However, there were no differences between elderly 
women and elderly men in the functional group. 
This group only had a few subjects in the last set of 
comparisons and larger effects would be necessary 
to reach significant differences.

The reason for this contradictory result – if func-
tional training should be specific to functional tests – 
it might be that women in this period of life have less 
developed basic capabilities (e.g., strength). Con-
sequently, specific training did not enhance their 
basic capabilities enough in order to improve func-
tion. Another hypothesis could be that women have 
no problems executing the gestures or movements 
needed for activities of daily living (or such move-
ments performed on the FMS™ and YBT) when they 
have basic levels of strength. The true problem may 
be that their capabilities decrease with age. Thus, the 
conventional group training targeted precisely these 
capabilities and produced sufficient improvement 
on both tests. Considering the initial performance in 
basic capabilities as the principal interfering factor in 
this study, the current results align with the results 
of Holviala et al,14 who determined that the initial 
status of the subjects was a critical factor in their 
results, for example the participants were physically 
active before the intervention and had no changes in 
the static balance tests.

This hypothesis aligns with the idea that functional 
training may be a “next step” after conventional 
training.1 The present argument is that basic capabil-
ities should be developed with conventional training 
before trying a more specific protocol. Thus, fitness 
status before the intervention is an important factor 
to consider when choosing a training protocol. 

The current study has some limitation that should be 
considered. The authors did not measure strength or 
flexibility directly. These factors should be addressed 
in future studies in order to avoid speculation on 
the relation between the scores and initial and final 
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 conditions. Additionally, the present study did not 
have a measure of performance of ADL’s. Although 
the movement patterns in the tests utilized in the 
current research may be associated with perfor-
mance of an ADL, there is a gap between such mea-
sures and ADL’s that must be addressed in order to 
comprehend the relation between intervention and 
improvement on functional capacity and any spe-
cific ADL.

CONCLUSION
The present study attempted to analyze the differ-
ences between two types of training that emphasized 
different aspects of training: conventional training 
and functional training. The authors of the current 
study also observed the impact of each type of train-
ing according to age and sex. Both interventions 
produced improvements, although few were statisti-
cally significant. Certain groups of subjects showed 
varied improvements associated with the different 
training protocols.

The results of this study point to a difference between 
the sexes in terms of the benefit they receive from 
functional training. The authors hypothesized that 
this difference could be due to the fact that women 
may need to develop basic strength capabilities using 
a conventional training protocol before moving to a 
more specific one, however more research is needed 
to explore this hypothesis as the current study did 
not examine measurements of strength.
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