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ABSTRACT
Prestes, J, De Lima, C, Frollini, AB, Donatto, FF, and Conte, M.
Comparison of linear and reverse linear periodization effects on
maximal strength and body composition. J Strength Cond Res
23(1): 266–274, 2009—There are few studies that have
compared different periodization methods for strength and
hypertrophy. The aim of this study was to verify the effect of
a 12-week strength training program with different periodization
models on body composition and strength levels in women
ranging from 20 to 35 years of age. Participants had a minimum
of 6 months of experience in strength training, and they were
divided into two groups: linear periodization (LP, n = 10) and
reverse linear periodization (RLP, n = 10). Intensity was
increased weekly; LP began with 12–14 maximal repetitions
(RM), reaching loads of 4–6RM, and RLP began with 6–4RM
and finished with 12–14RM. In all exercises, three sets were
accomplished; number of repetitions and rest between sets and
exercises were in accordance with weekly prescribed intensity.
Training was performed 3 days per week. The evaluations were
baseline evaluation (A1), after 4 weeks of training (A2), after
8 weeks (A3), after 12 weeks (A4), and after 1 week of
detraining (A5). Fat mass and fat-free mass, maximum strength
(bench press, lat pull-down, arm curl, and leg extension) were
evaluated. There was an increase in fat-free mass and
a decrease in fat mass in A4 compared with A1 only for the
LP group. Both the LP and RLP groups presented significant
gains in maximum strength levels in all exercises analyzed.
However, for LP, the increases were greater when compared
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with RLP. In practical terms, LP is more effective for strength
and hypertrophy as compared with RLP, and 1 week may be an
adequate period for application of detraining without causing
decreases in the performance of the parameters analyzed.
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INTRODUCTION

T

he scientific literature has highlighted the benefits
of strength training with the objective of increasing
health, physical fitness, and life span (2,4,11).
Among the benefits are increases in strength,
power, muscular endurance, and fat-free mass. These
improvements in physical fitness can be achieved through
variations in prescription patterns, such as weekly frequency,
number of series, exercises and repetitions, rest between
series and exercises, movement velocity, and joint angle.
In this sense, the importance of prescribing exercise
systematically and individually has grown, considering all
the variables inherent to this process. The aim of periodization includes maximizing the overload principle and allowing
a better relation between stress/recovery (26). Strength
training periodization is a relevant tool in designing an
exercise program for regular strength training practitioners.
Among the periodization models, there is the classical
linear periodization (LP), which divides a strength training
program into different periods or cycles: macrocycles (9–
12 months), mesocycles (3–4 months), and microcycles (1–
4 weeks), gradually increasing the training intensity while
decreasing the training volume within and between cycles
(26). Reverse linear periodization (RLP) follows the
modification in intensity and volume, however, in a reverse
order as compared with LP, increasing volume and reducing
intensity (27). Another model also used is daily undulating
periodization (DUP), which consists of increasing and
decreasing intensity and volume, with the alterations
occurring within the same week; that is, the variation of
training components is more frequent and lasts for shorter
periods (9).
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In a comparison between periodized and nonperiodized
programs, superiority of periodized training for increasing
muscle strength was shown when compared with nonperiodized training (20). Indeed, studies that compared LP
with nonperiodized models have shown LP to be more
efficient in producing positive alterations in body composition and maximal strength (7,19).
Only one study, conducted by Rhea et al. (27), has
compared the efficiency of LP, DUP, and RLP periodizations
with the objective of increasing local muscular endurance in
young strength trained men and women. The intensity used
by the authors was 15–25 maximal repetitions (RM); the
results showed that RLP was more efficient for increasing
local muscular endurance in comparison with LP and DUP.
However, it raises a question: what would be the result if RLP
and LP were compared when using higher intensities,
between 4 and 14RM?
Because no studies comparing RLP and LP performed with
the aim of increasing strength and hypertrophy have been
found, the objective of the present research was to compare
the efficiency of LP and RLP in training directed towards
increasing muscle mass in previously trained women.

METHODS
Experimental Approach to the Problem

The main objective of the present study was to compare the
efficiency of LP and RLP in improving maximal strength
levels and body composition, using loads between 4 and
14RM. Another aim was to verify the effects of 1 week of
detraining, in the absence of any exercise, on maximal
strength and body composition. In this research, the volume
and intensity of both periodizations were equated as
recommended by Rhea et al. (26,27), allowing a better
comparison among LP and RLP models. To date, this is the
first research that has compared LP and RLP applying loads
of 4–14RM and that has additionally analyzed alterations in
strength and body composition after 1 week of detraining in
these periodization models.
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TABLE 1. Baseline subject characteristics.
Variables

LP

Age (y)
Height (m)
Body mass (kg)
Body mass index
Training
experience (y)

27.6 6 1.15
1.62 6 0.01
56.83 6 1.57
21.69 6 0.53
1.4 6 0.68

RLP
26.2
1.62
55.78
21.29

6 0.92
6 0.02
6 1.85
6 0.54

1.6 6 0.45

LP = linear periodization; RLP = reverse linear
periodization.
The LP column shows data from the first baseline
evaluation for the LP group (n = 10); the RLP column
shows data from the first baseline evaluation for the RLP
group (n = 10). The values were expressed by mean 6
standard error of the mean (p # 0.05).

intervention. The following evaluations were conducted:
before the beginning of the exercise program (A1), at the
4th week after the beginning of the strength training (A2), at
the 8th week (A3), at the 12th week (A4), and at 1 week of
detraining (A5). Each participant was informed of all the risks
before the investigation and signed an informed consent
document, which was approved by the Escola Superior de
Educacxão Fı́sica research ethics committee for human use
(protocol no. 012/06). The procedures were in accordance with
guidelines for the use of human subjects set forth by the
American College of Sports Medicine.
Body Composition

Body composition was assessed using skinfold thickness
measurements taken with a Lange skinfold caliper. The equation of Jackson et al. (17) for women (18–55 years old) was
used to estimate body fat percentage. In this equation, the sum
of triceps, suprailiac, and thigh skinfolds is used. After this
procedure, fat mass (kg) and fat-free mass (kg) were estimated.

Subjects

Strength Assessments

Twenty women were recruited and randomly divided into
two groups (10 women in each group). The participants were
selected in accordance with the following criteria: age
between 20 and 35 years old; a minimum 6 months of
previous experience with strength training before the
beginning of the study; and not being users of any type of
ergogenic supplements. According to the American College
of Sports Medicine (2), the individuals were considered
‘‘trained.’’ The other subject characteristics are presented in
Table 1. It is worth pointing out that the groups were
homogeneous, so no statistically significant differences were
found between them in the variables analyzed before the
strength training intervention (Table 1). All participants
trained at least three times per week, with three sets of 10RM
in the 6 months before the beginning of the study

On the day after the anthropometric evaluations, maximal
strength tests were performed using 1RM. In the week before
the initial evaluations, the participants were instructed to
avoid training. During the 12 weeks of training, the tests were
performed in the recovery weeks (70% of 1RM). To obtain
reliable baseline strength values, the pretraining 1RM trials
were performed on three separate days, with several days
between them. A high interclass correlation was found
between the second and the third 1RM trials (R = 0.98). The
greatest 1RM determined from the last two trials was used for
the baseline measurement. After 10 minutes of light treadmill
running, the individuals executed a specific warm-up of eight
repetitions with 50% of estimated 1RM (according to the
previous loads used by the participants in their training
routine), followed by three repetitions with 70% of estimated
VOLUME 23 | NUMBER 1 | JANUARY 2009 |
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1RM. The subsequent trials were performed for one repetition
with progressively heavier weight until the 1RM was
determined within three attempts, using 3- to 5-minute rest
periods between trials (23). The range of motion and
movement standardization of the exercises was conducted
according to the descriptions of Brown and Weir (5). The
exercises chosen for the analyses of maximal strength
evolution were bench press, lat pull-down, arm curl, and
leg extension.
Local Muscular Endurance Assessments

The local muscular endurance test was conducted 48 hours
after maximal strength tests. The test was accomplished by
execution of repetitions to exhaustion. After a short period of
light aerobic warm-up, participants performed as many
repetitions as possible without stopping or pausing between
repetitions with a fixed cadence. The resistance comprised
50% of the individual’s body mass (27). The exercises selected
for the application of this test were the arm curl and leg
extension. As in the 1RM test, to ensure the reliability of the
baseline measure, this procedure was repeated on a separate
day, and the highest number of repetitions was recorded,
with high interclass correlation for both trials (R = 0.99).

workouts per week. The program was divided into training A
and B, so that on Monday and Friday, training A was
performed, and, on Wednesday, training B was performed. In
the next week, training A was performed on Wednesday, and
training B was performed on Monday and Friday. The
consecutive weeks followed this same order for the training
sessions. For all listed exercises, three series until voluntary
concentric failure were performed, and the number of
repetitions and rest intervals between series and exercises
was followed according to the weekly intensity prescribed, as
shown in Figure 1. The average duration for the training
sessions was 50 minutes, and, for the repetitions, it was 3–4
seconds, taking into account the concentric and eccentric
phases of the movement. All sessions were individually
supervised by a strength and conditioning specialist.
The strength training was performed for 12 weeks (Figure 1).
The load increase occurred for three consecutive weeks. At
the 4th, 8th, and 12th weeks the load was decreased to
12RM, and the participants reduced their training frequency
from three to only two weekly sessions (Figure 1). These
weeks were planned to provide an optimal recovery of the
participants. Another important variable considered was that
for both training groups, the intensity and the volume were

Strength Training

The strength training applied in
this study presented the characteristics of LP or RLP. In LP,
training intensity is increased
each microcycle (1–4 weeks),
and the volume is decreased.
The number of repetitions was
decreased (maintaining the
minimal quantity of repetitions
established for the weekly prescribed intensity) by reason of
the increased intensity. The
strength training periodizations
are shown in Figures 1 and 2.
The intensity was increased
every week in LP and reduced
every week in RLP (Figure 1).
The periodizations applied
were based on previous studies
published in the literature
(4,19,26). The training loads
were adjusted in each training
session and evaluated as the
participants’
strength
increased; that is, the training
was conducted with maximal
repetitions (Figure 2).
The exercising sequence is
presented in Figure 2, and
training was conducted in three
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Figure 1. Load distributions represented by maximal repetitions (RM) in each weekly microcycle of linear and
reverse linear periodization strength trainings.
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performed two times per week
does not exert negative influence on the muscle strength
variables (19,31). Additionally,
the participants were instructed
to maintain their normal food
intake during the research.
Statistical Analyses

All data are presented as mean 6
SEM. The statistical analysis
was initially done by the
Shapiro-Wilk normality test
and by the homoscedasticity
test (Bartlett criterion). All variables presented normal distriFigure 2. Exercises divided into A and B training, number of series, repetitions, and rest intervals performed for
bution and homoscedasticity,
each microcycle training in linear and reverse linear periodizations.
so the repeated-measures analysis of variance (ANOVA) (two
groups at five time points)
was used, and when the difference presented was significant,
equated, as recommended by Rhea et al. (26,27). All sessions
were individually supervised by experienced strength and
the Tukey post hoc test for multiple comparisons was
conditioning specialists who directly monitored training
applied. To determine that there were no differences between
sessions.
the two groups for the variables analyzed, before the training
began, Student’s t-test was used. In all calculations, a critical
Complementary Aerobic Training
level of p # 0.05 was fixed. Test-retest reliability for maximal
In the 12 weeks of training, two weekly 30-minute aerobic
strength was determined using an intraclass correlation
sessions were conducted. These sessions consisted of
coefficient (ICC) (10). The software package used was
treadmill running at a speed adjusted according to the target
Statistica 6.1.
heart rate achieved (THR) of 60%, determined by the
equation proposed by Karvonen et al. (18): THR = %
RESULTS
(HRmax 2 HRrest) + HRrest, where % = selected work
Body Composition
percentage, HRmax = maximal heart hate, and HRrest =
A significant decrease in fat mass (17.76%, p = 0.04) was
resting heart hate. Heart rate was monitored in all training
observed in the evaluation after 12 weeks for LP (A4L) in
sessions by a heart rate monitor. The estimated HRmax was
comparison with the baseline evaluation of LP (A1L). Howcalculated from the Tanaka et al. (29) equation: HRmax =
ever, in the other evaluations for LP and RLP, no statistically
208 2 (0.7 3 age), specific for healthy adults. It has been
significant differences were observed in fat mass (Table 2).
previously shown that a complementary aerobic training

TABLE 2. Anthropometric variables during 12 weeks of strength training.
AV
FM
FFM
BF%

Groups
LP
RLP
LP
RLP
LP
RLP

A1
13.46
14.39
43.37
41.39
23.05
25.06

6 0.62
6 1.03
6 1.03
6 1.33
6 0.80
6 1.61

A2
11.91 6
13.80 6
46.03 6
41.93 6
20.58 6
24.02 6

A3
0.90
0.97
0.85†
1.30
1.15
1.59

11.83
13.32
45.68
42.34
20.38
23.25

6 1.01
6 0.96
6 0.75†
6 1.24
6 1.25
6 1.56

A4
11.07
12.79
46.44
42.92
19.23
22.31

6 0.93*
6 0.93
6 0.95*†
6 1.23
6 1.25*
6 1.38

A5
11.13
12.34
46.72
42.68
19.09
22.76

6 0.95
6 0.65
6 0.96*†
6 1.12
6 1.23*
6 1.47

AV = anthropometric variables; FM = fat mass (kg); FFM = fat-free mass (kg); BF% = body fat percentage (%); LP = linear
periodization (n = 10); RLP = reverse linear periodization (n = 10). A1 = baseline evaluation; A2 = evaluation after 4 weeks of training;
A3 = evaluation after 8 weeks of training; A4 = evaluation after 12 weeks of training; A5 = evaluation after 1 week of detraining.
*Significant statistical difference in relation to A1; †significant statistical difference between the periodizations in the same week of
evaluation. The values were expressed by mean 6 standard error of the mean (p # 0.05).
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There was an increase in fat-free mass of 6.62% (p = 0.04)
and 7.18% (p = 0.02) for LP in A4L and after 1 week of
detraining (A5L), respectively, in relation to A1L (Table 2).
On the other hand, no significant alterations were found in
fat-free mass for the RLP group during the study (Table 2).
Finally, fat-free mass was significantly increased in all
evaluations for the LP group (evaluation after 4 weeks of
training: A2L!8.91%, p = 0.01; evaluation after 8 weeks of
training: A3L!7.32%, p = 0.03; A4L!7.58%, p = 0.03;
A5L!8.65%, p = 0.01) in comparison with RLP group.
There was a significant decrease of 16.58% in body fat
percentage (p = 0.01) for the LP group in A4L and a decrease
of 17.19% (p = 0.01) in A5L compared with baseline (Table 2).
In contrast, for the RLP group, no statistically significant

differences were observed in body fat percentage between the
evaluations or in comparison with LP (Table 2).
Maximal Strength

Bench Press. The LP group presented significant increases in
bench press maximal strength of 10.66% (p = 0.04) in A3L,
14.57% (p = 0.01) in A4L, and 17.38% (p = 0.01) in A5L in
comparison with A1L (Figure 3A). Furthermore, in the LP
group, increases of 10.68% (p = 0.02) in A4L and 13.62% (p =
0.01) in A5L were found in comparison with A2L for the
bench press (Figure 3A). For the RLP group, significant
increases in bench press maximal strength were observed in
A4LR (16.15%, p = 0.04) and A5LR (16.59%, p = 0.04)
in comparison with A1LR. No statistically significant

Figure 3. Maximal strength levels for bench press, lat pull-down, arm curl, and leg extension exercises. Black squares refer to the linear periodization group (n =
10), and white squares refer to the reverse linear periodization group (n = 10). A1 = baseline evaluation; A2 = evaluation after 4 weeks of training; A3 = evaluation
after 8 weeks of training; A4 = evaluation after 12 weeks of training; A5 = evaluation after 1 week of detraining. * Statistically significant difference in comparison
with A1; # statistically significant difference in comparison with A2; $ statistically significant difference in comparison with A3; & statistically significant difference
between the periodizations in the same week of evaluation. The values are expressed as mean 6 SEM (p # 0.05).
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differences were found between the LP and RLP groups in
the bench press (Figure 3A).
Lat Pull-Down

The LP group presented a significant increase in all
evaluations during the training period (A2L, A3L, A4L)
and in A5L in comparison with the baseline evaluation. This
increase was 12.07% (p = 0.01) in A2L, 21.14% (p = 0.01) in
A3L, 26.45% (p = 0.01) in A4L, and 29.5% (p = 0.01) in A5L
(Figure 3B). The LP group also showed increases of 10.31%
(p = 0.03) in A3L, 16.35% (p = 0.01) in A4L, and 19.82% (p =
0.01) in A5L in comparison with A2L (Figure 3B). Moreover,
in A5L there was a significant increase in lat pull-down
strength of 10.6% (p = 0.03) in comparison with A3L (Figure 3B).
For the RLP group there were increases in lat pull-down
strength in A3LR (16.96%, p = 0.01), A4LR (21.55%, p =
0.01), and A5LR (21.98%, p = 0.01) when compared with
A1LR (Figure 3B). Furthermore, for lat pull-down, the RLP
group presented an increase of 11.12% (p = 0.01) in A3LR,
16.03% (p = 0.01) in A4LR, and 16.49% (p = 0.01) in A5LR
in comparison with A2LR (Figure 3B).
In the comparison between the periodizations, LP was
superior to RLP in lat pull-down strength, so significant
increases were observed in all evaluations performed during
the training and after 1 week of detraining in LP in
comparison with the same evaluations in RLP. The increases
were 12.65% (p = 0.01) in A2, 11.86% (p = 0.01) in A3, 13%
(p = 0.01) in A4, and 16.13% (p = 0.01) in A5 (Figure 3B).
Arm Curl

For the LP group, there was a significant increase of 9.96%
(p = 0.04) in arm curl strength in A3L, 15.67% (p = 0.01) in
A4L, and 20.42% (p = 0.01) in A5L when compared with
A1L (Figure 3C). The LP group also presented significant
increases of 11.19% (p = 0.01) in A4L and 16.20% (p = 0.01)
in A5L in comparison with A2L (Figure 3C). An increase of
11.62% (p = 0.01) in A5L was observed when compared with
A3L. For the RLP group, arm curl strength showed increases
of 17.07% (p = 0.01) in A4LR and 15.7% (p = 0.03) in A5LR
when compared with A1LR. No statistically significant
differences were found between the other evaluation periods
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for the RLP group in the arm curl (Figure 3C). When the
periodizations were compared, the LP group showed an
increase in arm curl strength of 14.79% (p = 0.01) in A5L in
comparison with the RLP group in the same evaluation
period (Figure 3C).
Leg Extension

There was a significant increase in leg extension maximal
strength in all evaluations (A2, A3, A4, and A5) for both
periodizations (LP and RLP) in comparison with A1. The
evaluations A2L, A3L, A4L, A5L, A2LR, A3LR, A4LR, and
A5LR showed increases of 22.30% (p = 0.01), 30.62% (p =
0.01), 36.84% (p = 0.01), 36.84% (p = 0.01), 18.46% (p = 0.04),
25.35% (p = 0.01), 30.26% (p = 0.01), and 31.76% (p = 0.01),
respectively (Figure 3D). However, for the LP group,
increases of 18.71% (p = 0.01) in A4L and 18.71% (p =
0.01) in A5L were observed in comparison with A2L in the
leg extension (Figure 3D).
Local Muscular Endurance

No statistically significant differences were observed in local
muscular endurance for arm curl and leg extension in the
evaluations performed during the study (A1, A2, A3, A4, A5)
for both groups (LP and RLP) (Table 3).
Intraclass Correlation Coefficient

According to the Fleiss (10) classification, maximal strength
in bench press, leg extension, and arm curl presented
moderate to good reliability for the LP and RLP groups. On
the other hand, maximal strength in lat pull-down presented
poor reliability for the LP and RLP groups (Table 4).

DISCUSSION
The aim of the present study was to compare maximal
strength gains and alterations in body composition after two
different periodizations with loads between 4 and 14RM in
trained women. The volume and intensity of LP and RLP
were equal and lasted a period of 12 weeks, plus a detraining
week. The results show that both LP and RLP induce
increases in maximal strength for the upper and lower body.
However, LP produced a higher percent increase in strength,

TABLE 3. Local muscular endurance (LME) during the study.
LME
Arm curl
Leg extension

Groups
LP
RLP
LP
RLP

A1
18.4
21.3
16.5
17.4

6 1.73
6 2.26
6 1.24
6 1.03

A2
18.5 6 1.79
17.7 6 1.56
16.1 6 1.26
16.5 6 1.43

A3
21.2
20.5
17.2
18.9

6 2.35
6 1.55
6 1.44
6 1.87

A4
19.2 6 1.54
20.8 6 1.48
15.8 6 1.28
18.8 6 1.73

A5
19.5
20.2
16.2
19.5

6 1.51
6 1.73
6 1.11
6 2.71

LP = linear periodization (n = 10); RLP = reverse linear periodization (n = 10). A1 = baseline evaluation; A2 = evaluation after 4
weeks of training; A3 = evaluation after 8 weeks of training; A4 = evaluation after 12 weeks of training; A5 = evaluation after 1 week of
detraining. The values were expressed by mean 6 standard error of the mean (p # 0.05).
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TABLE 4. Test-retest reliability intraclass correlation
coefficient (ICC) for maximal strength.
Maximal strength
Groups
Bench press
Lat pull-down
Leg extension
Arm curl

ICC
LP
0.80
0.20
0.70
0.60

RLP
0.75
0.31
0.70
0.70

Fleiss (10)
reliability classification
For both groups
Moderate to good
Poor
Moderate to good
Moderate to good

LP = linear periodization (n = 10); RLP = reverse linear
periodization (n = 10).

for the upper and lower body, in comparison with RLP.
Therefore, although the participants of the present study had
a minimum of 6 months of experience in strength training, on
the basis of these results, the modifications of training loads
with the periodizations applied constituted a new stimulus
for them.
A variety of studies have shown the benefits of strength
training programs in improving strength (21,24,28). Indeed,
other authors have conducted studies with LP models
(7,19,22), and the results have emphasized that LP was
efficient in inducing positive alterations in body composition
and maximal strength. Similarly, the present study results
show that the group submitted to LP increased fat-free mass
in all evaluations and decreased body fat percentage after
12 weeks of training, and that these values remained
decreased after 1 week of detraining in comparison with
baseline measurements. These alterations were not detected
for the RLP group.
The strength gains during the first weeks of training are
more dependent on neural adaptations (1–8 weeks); therefore, after this period, more significant alterations may occur
in muscle mass and fat mass, assuming that these modifications can be detected earlier, but to a lesser extent (8). This is
in agreement with the present study, because more pronounced alterations with regard to body composition
occurred after 12 weeks of training. Similarly, other studies
found increases in fat-free mass, showing an average increase
of 2–4% with strength training and similar periods of analysis
to those of the present study (6,19).
Hunter et al. (16) found that after 25 weeks of periodized
strength training with variable intensities (50 to 65 to 80% of
1RM in the same week) and 3 days of weekly frequency,
there were significant decreases in body fat (kg) and body fat
percentage (%) in elderly men and women. Corroborating,
Prestes et al. (25) verified that linear strength training
periodization associated with aerobic training for 16 weeks
promoted reductions in body fat percentage and in
abdominal and waist circumference. In contrast, Kraemer
et al. (19) did not observe decreases in fat body after
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6 months of periodized strength training in young detrained
women.
The purpose of the present research in choosing LP was
based on several studies that have used this model
(3,4,19,26,27), and also because of the great application in
practice. On the other hand, only one study by Rhea et al.
(27) was found that had directly compared the effects of
LP with those of RLP. However, the goal of the loads used
by the authors was to increase local muscular endurance.
Therefore, to date, this is the first study to compare LP and
RLP using higher loads, between 4 and 14RM.
The results of the present study show a significant gain in
maximal strength levels for all tested exercises (bench press,
lat pull-down, arm curl, and leg extension), with more
pronounced increases in LP. In accordance with the present
study, several studies have reported gains in maximal strength
levels after LP with the objective of muscle hypertrophy
(3,15,19).
Among the mechanisms involved in strength increases are
motor unit firing rate and increased neural drive, decrease in
antagonist muscle coactivation and addition of new myonuclei by activation of satellite cells and myofibers (muscle
hypertrophy), and others (1,8,14).
During the initial 4 weeks of training in the present study,
there was an increase in maximal strength in lat pull-down
and leg extension and after 8 weeks in bench press and arm
curl for the LP group, without significant modifications
occurring in body composition (which were observed only
after 12 weeks of training), emphasizing that the initial
adaptations for strength increase were the results of neural
factors, predominantly. Interestingly, another important
finding was that although RLP began with higher training
loads in comparison with LP, manifestations of strength gain
were delayed in this group, and no body composition
alterations were detected for RLP.
In local muscular endurance, no significant statistical
alterations were observed for LP and RLP in arm curl and
leg extension. In contrast to the present study, Rhea et al. (27)
have proposed a comparison between LP, RLP, and DUP
with 15 weeks of training, involving three series varying from
15, 20, and 25RM, organized according to each periodization
model. The authors conclude that the gradual increase in
volume and decrease in intensity (by RLP) was more effective
for increasing local muscular endurance.
However, the present study shows that RLP is not the most
effective periodization model for strength gains. Indeed, LP
was a more effective method for increasing strength when
compared with RLP. Therefore, the higher loads used in this
study were possibly not a specific stimulus to increasing local
muscular endurance.
Nevertheless, the present study found that LP had more
significant results in the variables analyzed (maximal strength
and body composition) in comparison with RLP, and these
alterations were directly related to intensity applied
(4–14RM). In this study, a missing comparison was a DUP
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group, as Rhea et al. (26,27) have shown superior results in
maximal strength for DUP compared with either LP or RLP.
Interestingly, after 1 week of detraining, in which no
exercise was performed, there was no decrease in maximal
strength and no negative alterations in body composition. In
fact, for muscle strength, a percent increase was found during
this week; however, there were no statistically significant
differences in these values in comparison with the evaluation
made after 12 weeks. Other studies have shown that after
8–12 weeks of detraining, muscle strength can decrease
significantly, with values between 12 and 68% (13,30).
Gibala et al. (12) found that after 10 days of reduced
training, positive effects on strength were observed in trained
individuals. In this sense, there are several questions raised by
the professionals involved in strength training and conditioning. If an individual stops training, how long does it take
for strength to decrease significantly? For how long can
a regularly trained individual stop training without decreasing performance and fat-free mass and increasing fat
mass? The answers to these questions are complex and depend
on a series of factors, such as individual physical fitness, type of
strength training, and nutritional and genetic factors.
Yet, at least in a population with similar characteristics to
those of the individuals in the present study, a detraining week
seems to be efficient for maintaining muscle strength and
body composition, after a 12-week period of strength training
in LP and RLP models.

PRACTICAL APPLICATIONS
Linear periodization strength training with 4–14RM for
12 weeks can induce positive effects on body composition by
increasing fat-free mass and decreasing body fat, which was
not observed for RLP. However, LP and RLP can induce
significant gains in maximal strength for the upper and lower
body. On the other hand, as regards local muscular
endurance, both in LP and RLP at intensities between
4 and 14RM, no increase was observed. From this aspect, it is
clear that the increases in strength manifestations depend on
training specificity.
Another important finding of the present research was that
after 1 week of detraining, no negative effects were observed
in upper- and lower-body strength and body composition.
These results have direct implications in strength training and
conditioning practice, considering that, for young, trained
women, 1 week may be an adequate period for application of
detraining without causing a decrease in the performance of
the parameters analyzed.
With regard to the model of periodization applied, LP
presented more positive effects on body composition and
maximal strength in comparison with RLP, when intensity
was between 4 and 14RM. There is a possibility for LP to be
more effective as it allows for more quality training with the
lead up to heavier weights at the end. Other comparisons with
DUP, LP, and RLP using different intensities and populations
are required.
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