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Training programs are comprised of the training parameters vo-
lume, intensity, duration, and frequency. All of those parameters 
do interact with each other. If one parameter increases, at least 
one of the others is usually reduced since recuperation capacity 
is limited. Following the model of supercompensation, recupera-
tion from a workout is needed to make progress in terms of indu-
cing the intended physiological adaptations. 

When referring to strength training the parameters duration, 
-

within a given space of time, e.g. a week. Training volume is usu-

or one week etc. 
Training intensity, however, is a term that needs further con-

sideration. When referring to cardio training, intensity is mea-

heart rate increases or decreases, so does the training intensity. 
-
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It was generally accepted that increases in muscular hypertro-

High training volume usually means performing several exer-
cises per muscle group and multiple sets of each exercise. It was 
recommended to take sets to “failure”, an expression which was 

-

-
derate resistance is applied. The reason is that the term “inten-

re-
lative intensity (RI) which means the percentage of weight that 

-
mum), it also refers to training intensity

-

designing, analysing, or evaluating training programs. The di-
stinction whether or not sets were taken “to failure” was usual-

-

whereas others understood the term “muscular failure” as a de-
-

training intensity: 
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degrees of training intensity

nRM

non repetition maximum

RM

repetition maximum 

PMF

PMF+

In addition to high intensity training, a high-volume approach of 
-

cing muscular growth. Whereas references regarding the neces-

research, there is evidence questioning the necessity of high trai-
ning volumes for inducing muscular hypertrophy.

-
-

important than high training volume, i.e. several sets of each 
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exercise. He claimed that once muscular failure was reached in 
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-
ders applying high volume training seemed to prove the supe-
riority of multiple-set training over single-set training. However, 

results of empirical research. 

strength when each exercise was executed three times than when 

set training and three-set training was only a few percent. The 

sets were done instead of only one. According to this study, in-

workout is directly related to training results” (Fleck & Kraemer; 

-

-
riority of multiple-set training is the fact that this study actually 

performed for each exercise and the strength increases that can 
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one set per test exercise improved their 
two

to prove the superiority of multiple-set training in later study (cf. 

that high training volumes, i.e. training programs consisting of 

low training volumes like in single-set routines. 
-

-

In the meantime several studies examined the question how the 
results of single-set training compare to those of traditional mul-
tiple-set training. 
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-

-
-

increased eight per cent more for three-set training than for sin-
-

-

and multiple-set training and concluded that “... one set to failu-

three sets of six repetitions, regardless of the equipment used. 

strength.
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Another study that found no advantages of multiple-set trai-
-

-
-

cises with a multiple-set training routine consisting of nine free 

-
ly greater strength gains than the multiple-set group: “In gene-

-

-

sets of each exercise and the other group applied a single-set ap-
-

gle-set group. 
-

me and high-volume training for one exercise (leg extensions). 

groups.
Three sets of chin ups and dips three times a week for ten 

of the study. 
-
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-
gle-set group than in the two-set group. 

-
-

-

and low-volume training. 

the reason that several studies could not prove the superiority of 

period over which the training was carried out, implying that 
-
-
-

ning consisting of either two or three workouts per week during 

were divided into a high-volume group and a low-volume group. 
-

on three times a week. The high-volume group performed three 
sets of each exercise whereas the low-volume group did only one 

-
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extension.

exercise or multiple sets. The multiple-set group did not train to 
-

authors concluded: 

-

-
-
-

-
-

of each exercise), a moderate-volume group (two sets of each ex-

of four weekly workouts, which led the authors to the conclusi-
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-
gle-set group and a multiple-set group (three sets per exercise) 

set and multiple-set training were found. 

single-set versus multiple-set training on leg extension strength 
-

-
vantages for multiple-set training for women. 

-
ning was applied. However, results for single-set and multiple-

-

-

were divided into a single-set group and a multiple-set group. 
The multiple-set group increased training volume to three sets of 

-
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-

-

-

-

-

-
like the multiple-set group the single-set group did not succeed 

-

-

the amount of time spent training: 
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-
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-
-

Training Research”. 

-

-

-

-

-
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A qualitative analysis of the primary studies according to the 

-

-
-
-

training volume was likely to induce greater increases in mus-
cle mass and strength. As a conclusion of this meta-analyses the 

on what exactly induces the desired adaptations in terms of in-
creases of strength and muscular hypertrophy on a physiologi-

-
dividual situation of each trainee, taking into account every rele-
vant factor and training parameter. Especially the degree of trai-
ning intensity that is applied is a factor that was not taken into 
consideration in most of the primary studies and needs further 
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of a high intensity training (HIT) program compare to those of 

period of ten weeks. 

-

high intensity training methods like forced repetitions, cheatings, 

Training Volume (TV)

Low volume training

(LVT)

High volume training

(HVT)

Single-set training (SST)

High intensity training 

(HIT)

Multiple-set training

(MST)
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6.1 Subjects

group sex age

(years)

height

(cm)

weight

(kg)

HIT-
group

Ø 23.3 (20;32) 175.5 (164;192) 68.6 (54.4; 84.5)

female Ø 23.7 (21;28) 170.4 (164;176) 53.5 (54.4; 73.6)

male Ø 23.0 (20;32) 179.4 (167;192) 73.1 (63.0; 84.5)

3-set-
group

Ø 22.0 (20;25) 169.2 (161;185) 62.2 (51.7; 87.6)

female Ø 21.6 (20;25) 164.8 (161;179) 57.4 (51.7; 64.7)

male Ø 23.0 (22;24) 180.3 (175;185) 74.0 (64.3; 87.6)

control
group

Ø 25.6 (21;34) 176.8 (163;185) 69.9 (55.6; 82.5)

female Ø 24.0 (23;25) 166.3 (163;170) 59.1 (55.6; 63.2)

male Ø 26.1 (21;34) 179.9 (174;185) 74.7 (67.6; 82.5)

-
-
-
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Workouts were scheduled so that there was a rest period of at 

-

one training session, which adds up to a total training time of 

the HIT-group. 
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6.3 Exercises
The training programs consisted of nine exercises: bench press, 

bench press


