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Abstract
Purpose  Core and plyometric training may reduce injury and enhance muscle function in some athletes, but the effects on 
recreational marathon runners are unknown. Thus, the purpose of this study was to compare the effects of plyometric or core 
training on injury, muscle damage, and training variables in marathon runners.
Methods  This study was a randomized-controlled trial. 34 subjects, ages 18–23 (20.7 ± 1.3) following the same marathon 
training program, were allocated to one of three groups for a weekly training session: core, plyometric, or no additional 
training (control). Subjects kept a training log throughout training. Outcomes were assessed during the 8-week run-in (RI) 
and 13-week marathon training (MT) periods. The plyometric and core training group subjects were assessed pre- and post-
marathon for creatine kinase (CK), a marker of muscle damage.
Results  The plyometric group did not change in any training variables between RI and MT. The core group increased in 
days missed due to injury (p = 0.003) and rate of perceived exertion (RPE) (p = 0.028). The control group increased in RPE 
(p = 0.010) and soreness (p = 0.010). The plyometric group had lower pre-marathon CK levels than the core group (81 ± 36 
vs. 136 ± 59 U/L; p = 0.042). During MT, the plyometric group missed fewer days of training (plyometric: 1.7 ± 2.9; core: 
4.2 ± 5.1; control: 4.5 ± 4.8) and missed fewer days due to injury (plyometric: 1.2 ± 2.6; core: 2.7 ± 5.1, control; 4.1 ± 4.9) 
but the differences were not significant.
Conclusions  A weekly plyometric training session may be superior to core or no additional training in improving training 
variables of recreational marathon runners.
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Introduction

While many individuals run for health benefits, it is com-
mon for runners to experience injuries in training [1–3]. 
Marathon runners appear to be at particularly high risk of 
injury, both in training and during or immediately after the 
event [2, 4–6]. Compared with more experienced runners, 
novice runners or those who train either very little or very 
infrequently are at increased risk of injury [3, 7, 8] and expe-
rience greater levels of muscle damage after very long runs 
[9]. A number of definitions of running injury and methods 
of gathering data on injury have been utilized. Self-reported 
pain in the lower extremities attributed to running that led 
the runner to alter training, use medication, or seek medi-
cal attention has been used as a definition of running injury 
[10]. Several cohort studies have examined the prevalence 
of injury in marathon runners over a 1-year period, with 
results ranging from 31 to 58% of participants experiencing 
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an injury over the year [4, 6, 11]. Characterizing the sever-
ity of sports injury has been approached in previous studies 
in a number of ways. Days of training or sport participation 
missed due to injury has commonly been used, though cat-
egories and definitions have varied [12, 13]. In much of the 
research, running injury is classified by site, rather than by 
medical diagnosis, with the knee, calf, and foot being the 
most common areas of injury [4, 6]. Clinical data can give 
us more detailed insight into the nature and severity of run-
ning injuries. A report of over 2000 running injuries seen 
at a sports medicine clinic identified patella-femoral pain 
syndrome (PFPS) as the most common running injury, fol-
lowed by iliotibial band friction syndrome (ITBS), plantar 
fasciitis, meniscal injuries, tibial stress syndrome, patellar 
tendonitis and Achilles tendinitis [14]. The lower leg (from 
the knee down) appears to be the most frequently affected 
area of the body.

Muscle damage and a temporary impairment of mus-
cular function are known consequences of marathon run-
ning [15–18]. Damage to the muscle membrane leads 
to the release of enzymes, such as creatine kinase (CK), 
into the blood plasma [9, 19, 20]. While many biomark-
ers change with muscle damage, CK is a reliable indicator 
of exercise-induced muscle damage, with baseline levels of 
around 100 U/L rising to as high as 40,000 U/L after eccen-
tric exercise [21]. Running distances near the standard 26.2 
mile marathon have been shown to dramatically increase 
CK levels in recreational runners, from 160 U/L at baseline 
to 1500–4500 U/L 24-h after the completion of the run [23, 
24], though lower levels have been reported (400–550 U/L) 
after a marathon in more experienced runners [20]. The pro-
tective effect of repeated bouts of strenuous exercise has 
been well-established, with much greater muscle damage 
occurring in response to the first bout of exercise at a given 
load than to subsequent bouts [25–27]. Whether the ben-
efits of eccentric strengthening exercises such as plyometrics 
transfer to a protective effect during long distance running 
is not known.

Core training is widely recommended to runners as a 
means of decreasing susceptibility to injury [28]. Increased 
strength in the muscles of stabilization can, in theory, serve 
to enhance performance and reduce injury risk [29]. While 
there is some evidence for improved running performance 
with a core training intervention [29], there is little evidence 
for its effectiveness for injury prevention in long distance 
runners. Some studies suggest that plyometric training 
may provide a protective effect against injury [30], and a 
repeated bout effect may protect against muscle damage in 
those engaged in a consistent and moderate training program 
[15]. However, plyometrics can lead to temporary muscle 
damage in both endurance and power athletes [16], which is 
a serious concern for a population such as marathon runners, 
who are already exposed to substantial physiological stress.

Given that lack of running experience has been identi-
fied previously as a risk factor for running injury [31], and 
that participants in a study on risk factors for injury in a 
marathon training cohort in the US were slower and less 
experienced runners than those previously characterized in 
marathon training studies [32], there is reason to believe that 
recreational marathon runners in the US may be a high-risk 
population for running injury. In our previous study on this 
population, there was some evidence that faster runners may 
have gained a performance benefit from the plyometric train-
ing, while slower runners may have experienced detrimental 
effects [33]. Thus, the purpose of this study was to assess 
the effects of an additional weekly session of either plyomet-
ric or core training on training variables, injury incidence, 
muscle damage and soreness in a population of recreational 
marathon runners.

Methods

Experimental design

This study was a randomized-controlled trial. The details of 
the training intervention and the effects of the intervention 
on jump, sprint, and running performance variables have 
been previously published [33]. An 8-week run-in (RI) 
period of 4–5 days per week of running was completed by 
all subjects prior to the commencement of the intervention 
and allocation to the plyometric, core, or control group. The 
longest run during that time was 12.5-km, and no high inten-
sity training was prescribed in the training program. Subjects 
kept a training log during RI to establish baseline levels for 
all training variables during low-to-moderate volume run-
ning training. This allowed for the comparison of training 
variables during normal running training vs. marathon train-
ing (MT). During MT, the frequency of training sessions did 
not change, but supervised weekly long runs of up to 32-km 
were performed, as was a weekly supervised high intensity 
workout such as hill repeats, tempo runs, or fartlek style 
interval training. For the training variables RPE, soreness, 
and readiness to run, a value from 1 to 10 was entered by 
participants for each training day, and averages of those val-
ues were taken for each individual during both RI and MT. 
Data for training days missed and days missed due to injury 
were also gathered from the training log.

The plyometric and core training occurred during the 
MT period, and consisted of a 12-week exercise inter-
vention utilizing a randomized-controlled parallel group 
design. In addition to the plyometric and core groups, 
a control group was selected at random from the class 
members who were not in the intervention, but who had 
consented to having their training log data assessed for 
research purposes. The plyometric and core training 
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intervention has been previously described in detail [33]. 
In brief, the training consisted of one session per week, 
lasting 15–20 min, with six exercises per session. The 
plyometric group performed maximal velocity jumping 
and sprinting exercises, whereas the core group performed 
low-to-moderate velocity muscular strengthening exercises 
for the abdominal, hip, back, and gluteal muscles.

This study was designed to assess the training variables 
of the three groups, to determine if there were differences 
in the level of soreness, readiness to run, rate of perceived 
exertion (RPE) during running, training days missed, and 
days missed due to injury. Rate of perceived exertion has 
been validated to provide a reproducible scale of inten-
sity of exercise [34, 35]. Similarly, numeric scales have 
been used to assess degree of muscle soreness [36] and 
perceived recovery status [37]. The present study adopted 
the terminology “readiness to run,” rather than perceived 
recovery status.

In addition, CK levels were taken for the plyometric and 
core groups before and after the marathon to determine 
whether there was a difference between groups. Partici-
pants in the core and plyometric groups were also asked to 
report their level of soreness at the following time-points 
after the completion of the marathon: in the first hour, 
the night of the marathon, and 1, 2, and 3 days after the 

completion of the run. See Fig. 1 for a flowchart capturing 
the timeline and steps involved in this study.

Subjects

This study was approved by the Institutional Review 
Board at the University of Minnesota (IRB Code Number: 
1312M46121, 1/16/2014). Subjects were recruited from 
a university marathon training class. All subjects were 
informed of the benefits and risks of the investigation before 
signing an institutionally approved informed consent form 
prior to data collection.

The study population consisted of healthy young adults 
training for a marathon through a university marathon train-
ing class. Baseline and demographic characteristics are 
shown in Table 1. Running training consisted of 16.5 ± 5.9 
miles per week during RI (from December through mid-Jan-
uary) and 27.1 ± 5.0 during MT (from mid-January through 
the end of April). All subjects followed the same training 
plan, which consisted of 4–5 days per week of running, 
including two supervised runs per week during MT: a long 
run, and a higher intensity session such as hill repeats, tempo 
runs or fartlek workouts. The plyometric and core groups 
were recruited from the class to participate in a 12-week 
exercise intervention. The intervention began after the RI 

Enrollment 
in marathon 

training 
course

Baseline 
physio 
testing

Run-in 
training 

period (6 
weeks).

Plyo 
(n = 11)

Core 
(n = 12)

Control 
(n = 11)

1x/week 
core 

training

1x/week 
plyometric 

training

No 
additional 
training

Creatine 
kinase, 2 

days before 
marathon

Marathon

Marathon

Creatine 
kinase, 1 
day after 
marathon

Marathon 
training: 12 
weeks

Fig. 1   Study timeline

Table 1   Demographic/baseline 
data

All data are ± SD

Group N Sex Age (years) % Body fat BM (kg) VO2MAX

Core 12 f = 6 20.2 ± 1.4 19.2 ± 8.3 72.6 ± 9.5 52.8 ± 8.5
Plyometric 11 f = 7 21.0 ± 1.0 19.2 ± 7.7 65.0 ± 8.0 50.5 ± 8.8
Control 11 f = 6 21.0 ± 1.1 19.3 ± 5.6 70.3 ± 8.3 46.2 ± 14.5



170	 Sport Sciences for Health (2019) 15:167–174

1 3

period of training to control for training status of the partici-
pants. Inclusion and exclusion criteria, and the enrollment 
and randomization process for those two groups have been 
previously published [33]. The control group was randomly 
selected from students from the same class. To select the 
control group, an assigned research ID number of all eligible 
students (n = 68) was entered into SPSS (Version 21.0; IBM, 
Armonk, NY, USA) and the random sample function was 
used to select 11 subjects, with 6 females and 5 males being 
selected to maintain a balance.

Training log variables

The training log variables were gathered from an online 
spreadsheet that subjects filled out throughout the course of 
training. This allowed the researchers to confirm that data 
were entered regularly, thus reducing the risk of introducing 
recall bias. Readiness to run and soreness were characterized 
on a 1–10 scale for each day that the subject completed a run 
during training. Previous research has measured recovery 
from previous exercise bouts using a similar approach of 
self-evaluation using a subjective scale of perceived recov-
ery status [37]. The present study adopted the terminology 
“Readiness to Run”, rather than perceived recovery status to 
simplify the language, which was an important consideration 
given the number of variables being collected in the train-
ing log. Similarly, numeric scales have been used to assess 
degree of muscle soreness [36]. For readiness to run, 1 was 
defined as “not ready to run at all” and 10 was defined as “as 
ready to run as possible.” For soreness, 1 was defined as “no 
soreness” and 10 defined as “the most soreness possible.” 
Rate of perceived exertion (RPE) was characterized during 
each training run using a 6–20 Borg scale [38], with a visual 
scale included in the training log. The RPE was entered by 
subjects in their training log for each day of training. Sim-
ilarly, numeric scales have been used to assess degree of 
muscle soreness [36]. For each individual, averages of the 
daily readiness to run, soreness, and RPE scores during RI 
and MT were used for analysis.

Data for days missed were gathered from a “yes or no” 
column in the training log, described as “Missed/Altered 
Training due to Injury, Pain, Illness”. The comments column 
was provided and logs were assessed to interpret how many 
of the reported missed days were due to injury. Illness, life 
stress, being too busy, and no reported reason for missing a 
day were counted towards total days missed, but not counted 
toward days missed due to injury.

Muscle damage

Blood samples were taken pre- and post-marathon to 
assess CK level, which is a reliable marker of muscle dam-
age. Samples of 3-ml were collected from the antecubital 

vein of subjects on two occasions: 2 days prior to the mar-
athon and 1 day after the marathon. Samples were col-
lected in lithium heparin 3-ml vacutainer tubes (Beckton 
Dickinson, Franklin Lakes, NJ), stored on ice, and cen-
trifuged @ 2600 rpm for 15 min (Eppendorf, Hamburg, 
Germany). The plasma was micro-pipetted into a 2.0-ml 
micro-centrifuge tube (Fisher Scientific, Waltham, MA) 
and stored at − 80 °C. All the pre-test samples were col-
lected during the morning (7:45 a.m. to 11:30 a.m.) 2 days 
prior to the marathon, and all of the post-test samples, 
except one, were collected during the same time frame the 
day after the marathon. The one post-test not taken during 
that time was attempted, but no sample was drawn despite 
repeated attempts, likely due to dehydration. The subject 
was instructed to consume adequate fluids and return the 
next day, and a sample was successfully drawn the follow-
ing morning.

Creatine kinase levels were determined using a colorimet-
ric CK assay kit (BioAssay Systems, Fremont, CA) accord-
ing to kit specifications. The assay relies on an enzyme-cat-
alyzed reaction with readings of optical density at 340 nm. 
Samples were thawed on ice, and 10 µl samples, in triplicate, 
were transferred to a Corning Costar 96-well plate (Sigma-
Aldrich, St. Louis, MO) and combined with the reconsti-
tuted reagent using a multi-channel pipette prior to the assay. 
Readings were done on a Synergy H1 96-well plate reader 
(Biotek Instruments, Winooski, VT). The values were calcu-
lated using the appropriate formulas according to kit specifi-
cations. Averages of the three samples are reported.

Statistical analysis

Statistical analysis was done using SPSS, Version 21 (IBM, 
Armonk, NY, USA). Means and standard deviations were 
calculated for each measure using standard methods. Data 
were tested for normality and homoscedasticity using the 
Shapiro–Wilk and Levene tests. Average running mileage 
per week was compared between groups and between RI 
and MT periods using two-way ANOVA. The CK data were 
assessed using paired sample t tests. For the other training 
log factors, independent sample Kruskal–Wallis ANOVA 
tests were used to detect differences between groups. Differ-
ences between the RI and MT were assessed using the Wil-
coxon Signed-Rank test. These non-parametric tests were 
chosen due to the non-normal distributions of most of the 
training log data. Though the data appeared normally dis-
tributed for RPE and readiness to run, non-parametric tests 
were used due to the ordinal nature of the variables [39]. 
Days missed and days missed due to injury were transformed 
to a per week number prior to comparing RI and MT peri-
ods to account for the difference in length of those periods. 
Alpha level for significance was set at p < 0.05.
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Results

Baseline data for the three groups, including demographic 
variables, body mass, percent body fat, and VO2MAX are 
found in Table 1. These data are gathered as a standard 
practice for the class, and the methods have been previ-
ously reported [33]. During the RI period (prior to the 
intervention), there were no differences between the 
groups in any of the training log variables. Likewise, 
during the MT period, there were no differences between 
groups. The plyometric group had fewer days missed dur-
ing MT (1.7 ± 2.6) than either the core training (4.2 ± 5.1) 
or control (4.1 ± 4.9) groups, and also fewer days missed 
due to injury (plyometric: 1.2 ± 2.6, core: 2.7 ± 5.1, con-
trol: 4.1 ± 4.9), but the differences were not statistically 
significant. Means, standard deviations and medians by 
group for both the RI and MT periods are reported in 
Table 2.

Differences between the RI period and the MT period 
were assessed within groups by time to assess change 

from baseline. There were no differences in days missed 
between the RI and MT periods for any of the groups. The 
core group missed more days due to injury during the MT 
period (p = 0.003), whereas the control group increased 
non-significantly (p = 0.314) and the plyometric group 
did not change between the two time periods (p = 0.953). 
The population as a whole increased in RPE between the 
RI and MT periods (p = 0.003). The plyometric group 
did not change (p = 0.790), whereas the other two groups 
increased in RPE during MT: core (p = 0.028) and control 
(p = 0.010). There were no changes in readiness to run for 
any of the groups. There was a trend toward an increase 
in soreness across the whole population (p = 0.078). The 
control group increased significantly (p = 0.010), whereas 
the core (p = 0.583) and plyometric (p = 0.697) groups did 
not change.

Training mileage did not differ between groups for either 
RI or MT, but was significantly higher for all groups dur-
ing MT, as shown in Table 3. The soreness ratings taken 
after the marathon compared only the core and plyomet-
ric groups. There were no differences between the groups. 

Table 2   Training log variables by group

p value by group indicates difference between groups within the time period. p value by time indicates change between RI and MT period within 
group
All results are ± SD
CORE core training group; PLYO plyometric training group; CON control group; ALL all groups; MISSED missed days; INJURED days missed 
due to injury; RPE average rate of perceived exertion; READY average readiness to run; SORE average soreness
† Significantly different from RI @ p ≤ 0.05

Variable Run-in period Marathon training period

Group Mean ± SD Median p value (group) Mean ± SD Median p value (group) p value (time)

MISSED ALL 2.3 ± 3.8 1 0.645 3.5 ± 4.4 2 0.099 0.638
CORE 1.4 ± 2.4 0.5 4.2 ± 5.1 2 0.182
PLYO 2.2 ± 2.6 1 1.7 ± 2.9 1 0.284
CON 3.4 ± 5.8 0 4.5 ± 4.8 3 0.678

INJURED ALL 1.1 ± 3.4 0 0.133 2.6 ± 4.4 1 0.103 0.130
CORE 0.1 ± 0.3 0 2.7 ± 5.1† 1 0.003
PLYO 1.1 ± 1.8 0 1.2 ± 2.6 0 0.953
CON 2.3 ± 5.7 0 4.1 ± 4.9 3 0.314

RPE ALL 11.7 ± 2.2 11.4 0.216 12.3 ± 2.0† 12.1 0.379 0.003
CORE 11.2 ± 2.0 11.3 12.2 ± 2.4† 12.2 0.028
PLYO 12.9 ± 2.6 12.9 12.8 ± 2.3 12.2 0.790
CON 11.1 ± 1.6 11 11.8 ± 1.3† 11.2 0.010

READY ALL 6.5 ± 1.6 6.7 0.446 6.8 ± 1.6 6.9 0.527 0.203
CORE 6.2 ± 1.7 6.4 6.4 ± 1.8 6.2 0.388
PLYO 6.4 ± 1.6 6.7 6.7 ± 1.5 7.0 0.534
CON 7.0 ± 1.6 7.3 7.1 ± 1.6 7.3 0.534

SORE ALL 3.1 ± 1.1 3.0 0.421 3.4 ± 1.4 3.2 0.985 0.078
CORE 3.2 ± 1.0 3.3 3.4 ± 1.4 3.2 0.583
PLYO 3.2 ± 1.1 3.0 3.3 ± 1.2 3.6 0.697
CON 2.7 ± 1.3 2.5 3.3 ± 1.7† 2.9 0.010
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Results are shown in Table 4. Pre-marathon CK levels were 
significantly lower for the plyometric than the core group 
(p = 0.042). Post-marathon CK was lower for the plyometric 
than the core group, but the difference was not significant 
(p = 0.133). Post-marathon CK was significantly higher than 
pre-marathon for both groups and for the whole population 
(p ≤ 0.001). Data for CK are reported in Table 5.

Discussion

This study of recreational marathon runners compared a 
once per week exposure to low-volume plyometric train-
ing to core training and control groups, assessing injury, 
soreness, readiness to run, and RPE during training, as 
well as soreness and muscle damage after the marathon. 
Marathon training is a challenging undertaking, and the 
impact of any auxiliary exercises done in addition to run-
ning must be carefully considered. The incidence of injury 
during marathon training in our study was 17.6% (6 of 
34 subjects). This is lower than others have reported [4, 
6, 11] when we counted those injuries that led to more 
than 3 days of missed or altered training. However, our 
study covered a shorter time period than others. Activi-
ties such as core training have been proposed as a means 
of preventing injury [28], but the training protocol used 
in this study did not appear to be effective in preventing 
injury. Plyometric training can lead to temporary mus-
cle soreness and damage, though the effect is diminished 
with repeated exposure [40]. Long distance running can 
also lead to muscle soreness and damage [20, 21], and we 
hypothesized that a proper volume of plyometric train-
ing could provide a protective effect against soreness and 
muscle damage from running.

The results of this study suggest that, for recreational 
runners, plyometric training at relatively low frequencies 
and volumes can be considered safe, and may provide 
some benefits. There were no differences between the 
groups during the marathon training period in days missed, 
days missed due to injury, readiness to run, soreness, or 
RPE. However, the changes within groups between the RI 
and the MT period, and the lower pre-marathon CK lev-
els in the plyometric group suggest some benefit to plyo-
metric training. The plyometric group did not increase in 
RPE during MT, whereas the core training and control 
groups reported a statistically significant increase in RPE 
from RI to the MT. The plyometric group reported the 
fewest days missed due to injury, though the difference 
was not statistically significant. The core group increased 
significantly in days missed due to injury from RI to MT, 
whereas the control group increased non-significantly, and 

Table 3   Running mileage in RI and MT by group

All results are ± SD
RI run-in period; MT marathon training period
† Significantly different from RI @ p ≤ 0.05

RI MT p value (time)

Core 15.8 ± 6.2 26.2 ± 5.0† ≤ 0.001
Plyometric 17.3 ± 5.3 28.2 ± 5.0† ≤ 0.001
Control 16.4 ± 6.6 27.2 ± 5.3† ≤ 0.001
p value (group) 0.827 0.648

Table 4   Ratings (1–10) of soreness post-marathon, reported by group

All results are ± SD
CORE core training group; PLYO plyometric training group; ALL 
both groups

Time after 
marathon

Group Mean ± SD Median p value

1 h ALL 7.5 ± 2.7 8 0.640
CORE 7.2 ± 3.0 8
PLYO 7.8 ± 2.4 8

12 h ALL 7.5 ± 2.3 8 0.450
CORE 6.9 ± 2.8 8
PLYO 8.1 ± 1.7 8

24 h ALL 7.7 ± 1.6 8 0.857
CORE 7.6 ± 1.6 8
PLYO 7.7 ± 1.7 8

48 h ALL 5.5 ± 1.6 5 0.496
CORE 5.8 ± 1.5 6
PLYO 5.4 ± 1.8 5

72 h ALL 3.1 ± 1.1 3 0.362
CORE 2.9 ± 1.1 2.5
PLYO 3.3 ± 1.2 3

Table 5   Pre- and post-marathon 
CK levels by group

All results are ± SD
† Significantly different from the core group @ p ≤ 0.05. Units for CK are U/L
†† Significantly different from baseline @ p ≤ 0.05

PRE p value (group) POST p value (group) p value (time)

All subjects 108 ± 55 0.042 532 ± 121†† 0.133 ≤ 0.001
Core 136 ± 59 578 ± 71†† ≤ 0.001
Plyometric 81 ± 36† 486 ± 186†† ≤ 0.001
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the plyometric group remained almost exactly the same 
despite the much higher training load. The control group 
increased significantly in soreness, whereas the plyometric 
and core groups did not change.

The soreness ratings after the marathon showed no dif-
ferences between groups, and the CK values were likewise 
not significantly different. However, the baseline values were 
lower for the plyometric group, and there was a trend toward 
lower CK values post-marathon. The post-marathon CK val-
ues were lower than some have reported [23, 24], but similar 
to those reported in a study of well-trained runners [20]. 
The lack of a statistically significant difference between the 
groups in CK post-marathon could be explained by a number 
of factors. The physiological challenge of running a mara-
thon may be so great that it blunted any differences between 
the groups. Alternatively, it may be that the heterogeneous 
nature of the population precluded prescription of a proper 
training load for specific individuals. While some may have 
struggled to adapt to the plyometric training, others may 
have benefited more from additional time and/or sessions. 
This is supported by our previous research with this popula-
tion, which suggested that faster runners may have benefited 
more in terms of distance running performance from plyo-
metric training, whereas the slower runners may be better 
served avoiding the additional training stress [33].

The proper load of plyometric training for various levels 
of marathon runners has not yet been determined, but this 
study establishes that a relatively brief, once per week expo-
sure to plyometric training appears safe and potentially ben-
eficial for this population. Tools for monitoring adaptation 
to training load, such as intermittent testing and assessment 
of subjective factors of subjects, could assist in adjusting 
training volumes and frequencies to maximize individual 
response.

Conclusion

When compared to core training and no additional train-
ing, a relatively low-volume weekly plyometric training 
session appears to have no negative impact on recreational 
marathon runners, and may provide some benefits specific to 
injury prevention, protection from muscle damage in train-
ing and avoiding an increased RPE during heavier training. 
Implementation of a proper training volume, frequency, and 
intensity presents a challenge to the practitioner, and cau-
tion should be taken in exposing runners to additional stress 
during a MT period. Those with higher beginning levels of 
fitness and competitive aspirations may be a more appro-
priate population to study. However, with proper caution, 
plyometric training can be safe and potentially beneficial to a 
heterogeneous population of recreational marathon runners.
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