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1 SEARCH STRATEGY

Keywords, which are used in the review process are categorized as describing

C I the nature of the exercise: ”isometric”,”static”
C II training: ”training”,”exercise”

C III which the body part is being trained: ”knee extensor”,”lower limb”,”quadriceps”
C IV the undesired subject group: ”medicated”,”ill”,”illness”,”sickness”,

”elder”,”elderly”,”old”,”ostheoartritis”

All permutations of each keyword in categories C I – C III are created and the keywords are combined
with an AND. This yields 12 different cases. How each category was combined is illustrated in the following:

1.isometric AND training AND knee extensor
2.static AND training AND knee extensor
3.isometric AND exercise AND knee extensor
4.static AND exercise AND knee extensor
5.isometric AND training AND upper limb
6.static AND training AND upper limb
7.isometric AND exercise AND upper limb
8.static AND exercise AND upper limb
9.isometric AND training AND quadriceps

10.static AND training AND quadriceps
11.isometric AND exercise AND quadriceps
12.static AND exercise AND quadriceps

Keywords in C IV were added to each combination with NOT, since papers with these keywords are to
be excluded. Note that for the search in Science Direct, only 8 Boolean operators are allowed. Therefore,
only ”ill”, ”elder”, ”old”, ”osteoarthritis”, ”handgrip” are added among the keywords in C IV.

Below are the search strategies for each database for search case number 1 (see above) in terms of the
database’s own syntax:

PubMed:
isometric[Title/Abstract] AND training[Title/Abstract] AND knee extensor[Title/Abstract] NOT
medicated[Title/Abstract] NOT ill[Title/Abstract] NOT illness[Title/Abstract] NOT sickness[Title/Abstract]
NOT elder[Title/Abstract] NOT elderly[Title/Abstract] NOT old[Title/Abstract] NOT osteoarthritis[Title/Abstract]
NOT handgrip

Web of Science:
TI=(isometric) AND TI=(training) AND TI=(knee* AND extensor) NOT TI=(medicated) NOT
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TI=(ill) NOT TI=(illness) NOT TI=(sickness) NOT TI=(elder) NOT TI=(elderly) NOT TI=(old) NOT
TI=(ostheoartritis) NOT TI=(handgrip)

Science Direct (under the section ”Title, abstract or author-specified keywords” in the advanced search):
isometric AND training AND knee extensor NOT ill NOT elder NOT old NOT ostheoastritis NOT handgrip

Chochrane Library:
(isometric):ti,ab,kw AND (training)ti,ab,kw AND (”knee extensor”)ti,ab,kw NOT (medicated)ti,ab,kw
NOT (ill)ti,ab,kw NOT (illness)ti,ab,kw NOT (sickness)ti,ab,kw NOT (elder)ti,ab,kw NOT (elderly)ti,ab,kw
NOT (old)ti,ab,kw NOT (ostheoartritis)ti,ab,kw NOT (handgrip)

2 RISK OF BIAS ASSESSMENT

The risk of bias (RoB) of individual studies were assessed using the Risk of Bias Tool, version 2 (Sterne et
al., 2019). The study design is selected as “individually randomized parallel-group trial”. The outcome of the
being assessed is specified as ‘strength’. The reviewer team’s aim for this result is selected as “to assess the
effect of adhering to training intervention”. Deviations from intended interventions are selected according
to “failures in implementing the intervention that could have affected the outcome”. The crib sheet for the
tool is used as a guideline when assessing the RoB of each study (see https://drive.google.com/
file/d/1Q4Fk3HCuBRwIDWTGZa5oH11OdR4Gbhdo/view). Answers to the questions provided
in the tool were given according to the following criteria:

• Bias due to the randomization process: The trained side of the limb (right/left) was assessed by
checking if the choice was made based on the dominance of the limb or by random assignment. If
the trained side was assigned according to limb dominance, the bias type is selected to raise ”some
concerns”, since dominant limbs are known to have a higher baseline strength. Baseline characteristics
of the subject groups were assessed according to group size, variation in the demographical information
and baseline muscle strength.

• Bias due to deviations from intended interventions: This RoB was assessed based on whether it
was reported that participants were instructed to keep the food intake and daily activity unaltered.
Furthermore, any manipulations to the trained muscle, such as taking a biopsy from the muscle during
the training period, was also assessed. Studies were further investigated, if verbal encouragement or
biofeedback was provided during maximal force exertion.

• Bias due to missing outcome data: This bias type was assessed whether the number of subjects that
withdrew from the study was statistically significant.

• Bias due to presentation of the measured results: This bias was assessed if results of the intermediary
as well as pre-and post-training tests were reported in a tabular form or within a figure.

• Bias due to the selection of the reported result: Studies included in the review were assessed
whether they report outcomes of the training effect they investigate and which were described in
the methodology.

The outcome of the RoB assessment for each study is given in Table S1.
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Figure S1. The results of risk of bias assessment using Risk of Bias Tool, version 2. A potentially high
RoB is observed in the study by Lewis et al. (1984), since they do not report when the tissue biopsy was
obtained.
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Table S3. Training variables given in the studies. CD: contraction duraction [s], R1: rest between each contraction [s], R2: rest between each set [min], TD:
duration of the whole training period [weeks], Freq: frequency of training [sessions/week], Rep: repetitions, Int.: training intensity [%MVC], Angle: angle in
degrees that the knee was trained, 0◦ corresponds to the fully extended leg.

Ref CD R1 R2 TD Freq Sets Rep/set Int Angle
Bandy and Hanten1993 a 6 0 0 8 3 20 1 100 30
Bandy and Hanten1993 b 6 0 0 8 3 20 1 100 60
Bandy and Hanten1993 c 6 0 0 8 3 20 1 100 90
Bonde Petersen 1960 6 20 2 4 3 5 5 80 90
Carolan and Cafarelli 1992 4 3 0 8 3 1 30 100 90
Ema et al. 2017 3 17 2 4 3 4 10 100 90
Garfinkel and Cafarelli 1992 4 25 - 8 3 3 10 100 90
Grimby et al. 1973 5 3 0 6 5 1 30 100 90
Jones and Rutherford 1987 4 2 1 12 3 4 6 100 90
Kubiak et al. 1987 10 50 0 5 3 10 1 100 60
Kubo et al. 2001 20 0 1 12 4 4 1 70 90
Lewis et al. 1984 5 10 NI 9 5 2 60 100 90
Lucca and Recchiuti 1983 6 25 0 4 5 5 1 100 60
Mohr et al. 1985 10 10 0 3 5 1 10 100 60
Oliveira et al. 2013 5 15 2 6 3 3 8 100 75
Parker 1985 2 10 0 19 3 1 10 100 90
Rich and Cafarelli 2000 4 NI NI 8 3 5 10 100 90
Rutherford and Jones 1986 4 2 1 12 3 4 6 80 90
Szeto et al. 1989 a 5 5 1 3 5 3 10 50 90
Szeto et al. 1989 b 5 5 1 3 5 3 10 100 90
Tillin et al. 2011 3 2 2 4 4 4 10 100 85
Weir et al. 1994 6 30 2 6 3 2 10 80 135
Weir et al. 1995 6 30 2 6 3 2 10 80 135
Mean 6 12 1 7 4 6 11 84 78
St.D. 4 13 1 4 1 6 13 29 17

Table S4. Anatomical changes in the knee extensors. All values except for the week column denote the mean TE and when reported ± standard deviation as
percent change from the baseline value. The week column corresponds to at which stage the data is reported. CSA: cross-sectional area, NI: no information.

Study Week CSA Force
Area Volume

Garfinkel and Cafarelli 1992 8 14.60 0.00 NI
Jones and Rutherford 1987 12 5 ± 4.6 27.27 NI

Kubo et al. 2001 12 NI NI 7.6 ± 4.3
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