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ABSTRACT
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Exercise-associated Muscle Cramp (EAMC) is an intense, painful, and involuntary contraction of
skeletal muscles during a physical activity. Runners are more prone to this syndrome than other athletes.
The present paper aims to review of the literature on EAMC in runners to determine the reasons and
nature of EAMC in this sports field.

WETEEE A search was conducted for related studies from 1997 to 2021 in MEDLINE/PubMed, EMBASE/
SCOPUS, LILACS, CINAHL, CENTRAL, Web of Science, PEDro, Google Scholar as well as Maglran, IranDoc,
IranMedex, MedLib using MeSH Keywords. The reference section of the studies were also checked to find
more studies. Finally, 15 eligible papers on EAMC in runners were reviewed and findings were reported.
(IS Several factors were found to be effective in EAMC among runners, including dehydration, electrolyte
deficit, cold, long training or competition period, increased body temperature during training or competition,
history of injury or muscle cramp, increased training intensity in short time, and dietary restrictions.

The cause of EAMC in runners seems to be multifactorial.
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Extended Abstract more complete and better information for interventions and
future studies on EAMC in runners. As a result, it can help

1. Introduction prevent, treat and reduce its occurrence.

revalence of Exercise-associated muscle 2. Methods
cramp (EAMC) has been reported in dif-
ferent studies and groups of athletes [1-5].
One of these groups is runners [6, 7]. Due to

the fact that a lot of muscles are used during

A search was conducted for studies on EAMC in runners
published in Persian or English from 1997 to 2021 in MED-
LINE/PubMed, EMBASE/SCOPUS, LILACS, CINAHL,

running and the amount of energy consumed in these runners
is high, and considering that no review study was not found
that addressed the causes of EAMC in runners, this review
study aims to investigate EAMC in runners to determine the
cause and general nature of EAMC in this sport to provide
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CENTRAL (Cochrane Central Register of Controlled Tri-
als), Web of Science, PEDro, Google Scholar, MAGIRAN,
IRANDOC, IranMedex, MedLib, and SID using the MeSH
keywords: Muscle cramp or muscle fatigue or chronic dis-
ease, running, ultra-marathon or half-marathon or marathon
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Table 1. Specifications of reviewed studies on EAMC in runners
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. . . — PED r
Author (s) Title Study Design  Running Type Findings Scaleo
Potential nutriti tribu-
otential nutrition contriou The observed case of EAMC does not
tions to exercise-associated o . .
Hanson et al. L . appear to be entirely inconsistent with the
muscle cramping in four Case series Half-marathon - . 6/11
[39] . traditional dehydration/ electrolyte loss
recreational half-marathoners:
. theory.
A case series
The runner had cramping in left foot. His
symptoms developed insidiously after
. Disabling foot cramping in a about 20 minutes of exercise. The more he
Fredericson Endurance .
runner secondary to paramyo-  Case report . continued to run, the more the symptoms ~ 4/11
et al. [40] . . running ) .
tonia congenita: A case report were aggravated. This symptom was easily
provoked when he was exposed to cold
temperature.
Their results indicated that muscle cramps
was one of the most common injuries
Casellietal. Lower extremity injuries at the Cross-sec- Marathon occurring in marathon runners. An inverse 6/11
[41] New York City marathon tional relationship was observed between the
number of miles trained per week and the
number of injuries
A significant difference was observed for
reported hydration practices between
training and competitions. 41 % of runners
Ferreiraetal. Hydration practices of runners Cross-sec- ) in competitions and 54% in training had in-
[42] during training vs competition tional adequate hydration habits. Runners were
not able to transfer their knowledge about
proper hydration during both training and
competition practices.
As the exercise intensity increased and the
Exertional heat illness in half body temperature rose above 41 degrees,
Hawes et al. . . Cross-sec- )
[43] marathon runners: experienc- tional Half marathon  the athletes were more likely to fall. Under ~ 5/11
es of the Great North Run these conditions, during cooling and recov-
ery, muscle cramps occurred in runners.
Muscle cramping in the Runners who suffered EAMC did not ex-
Martinez- ping ! hibit a greater degree of dehydration and
marathon: dehydration and Cross-sec- .
Navarro et . . Marathon electrolyte depletion after the marathon 9/11
electrolyte depletion vs. tional . L -
al. [44] but displayed significantly higher concen-
muscle damage . .
trations of muscle damage biomarkers.
Muscle cramping is most common in
those with a prior history of cramping and
Muscle cramping during a 161- greater muscle damage during an ultra-
Hoffman et km ultramarathon: Compari- . marathon, suggesting an association with
al. [45] son of characteristics of those Observational - Ultramarathon relative muscular demand. Impaired fluid 8/11
with and without cramping and sodium balance did not appear to be
an etiology of muscle cramping during an
ultramarathon.
Increased running speed and The results from this study add to the
previous cramps rather than evidence that dehydration and altered
Schwellnus dehydration or serum sodium Prospective serum electrolyte balance are not causes
changes predict exercise- p Triathletes for EAMC. Rather, endurance runners 10/11
et al. [46] . . cohort . .
associated muscle cramping: competing at a fast pace, which suggests
A prospective cohort study in that they exercise at a high intensity, are at
210 Ironman triathletes risk for EAMC.
Medical (Eomphcanons and The incidence of medical complications
deaths in 21 and 56 km . . .
Schwabe et Prospective was higher in 56 km runners but sudden
road race runners: A 4-year Marathon . . 9/11
al. [47] ) ) cohort cardiac deaths only occurred in 21 km
prospective study in 65 865 runners
runners—SAFER study | ’
By e i cel Abdgmmal crarpplng was directly related
o to dietary restrictions. The prevalence of
Parnell et al. ance runners to mitigate Cross-sec- Endurance these cramoing was higher in vounser 711
[48] exercise-induced gastrointesti- tional running ping s young

nal symptoms

athletes, especially females, which may
explain their propensity to avoid foods.
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. . . I PED r
Author (s) Title Study Design  Running Type Findings Scaleo
Underlying chronic disease,
medication use, history of
running |njyr|es and being a Novel risk factors associated with EAMC in
Schwellnus more experienced runner are ) ) .
) . Cross-sec- endurance distance runners were underlying chronic
et al. [49] independent factors associ- . . . . X 8/11
. . . tional running disease, medication use, a history of run-
ated with exercise-associated A .
. ning injuries, and experienced runners
muscle cramping: A cross-sec-
tional study in 15778 distance
runners
Increased running speed and
pre-race muscle damage as Novel risk factors for EAMC in distance
Schwellnus  risk factors for exercise-associ-  Prospective runners are a past history of EAMC, faster
. Ultramarathon . 10/11
etal. [50] ated muscle cramps in a 56 km cohort running pace at the early stage of a race
ultra-marathon: a prospective and possibly pre-race muscle damage
cohort study
. . . Participants reported complaints with
Gastrointestinal complaints P P P
. X muscle cramps and stomach cramps. In
and correlations with self-re- .
N . some cases, the severity of the muscle
Hoogervorst  ported macronutrient intake in Cross-sec- endurance . L . .
. . . cramps increased with increasing running  7/11
etal. [51] independent groups of (ultra) tional running -
. distance. Except for more carbohydrates
marathon runners competing . . .
. : in 60-km runners, no difference in food
at different distances .
intake was found
e s SR "I'herfe are no clinically significant altgra-
. . . tions in serum electrolyte concentrations
Schwellnus  tions and hydration status are Prospective endurance . L .
. . . . and there is no alteration in hydration 9/11
etal. [52] not associated with EAMC in cohort running . . R
X status in runners with EAMC participating
distance runners . .
in an ultra-distance race
Moderate, mostly negative, correlations
Lo with nutrient intake were seen for abdomi-
Nutrient intake by ultramara- ] 3 e
Wardenaar thon runners: can they meet Cross-sec- Ultramarathon nal cramping. During a competition day, 711
etal. [53] ) v tional and marathon a large variation was found in nutrient

recommendations?

intake; this may be related to a high inci-
dence of abdominal cramping

or ultrarunning or athletes or athletic performance, exercise
or endurance exercise, water-electrolyte imbalance, electro-
lytes or dehydration or sports nutrition or hydration. After
finding articles, first their title and abstracts and then their
contents were read. If they met the inclusion criteria, they
would be used in the review. Inclusion criteria were: Being
published in Persian or English, studies on EAMC in run-
ners, and availability of fulltexts.

3. Results

The search in online databases yielded 326 articles. By
reviewing their reference sections, 5 more articles were
yielded. After removing duplicates, 241 were identified for
review. After reviewing their titles and abstracts, 202 were
deleted and 39 remained for reading their fulltexts. Finally,
15 eligible articles were selected and their results were re-
ported (Table 1).
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4. Discussion and Conclusion

The purpose of this study was to investigate EAMC in
runners. Studies have reported a variety of information
on EAMC in runners. Studies showed that the causes of
EAMC are: dehydration and electrolyte deficiency, cold,
prolonged training or competition, increased body tempera-
ture during training or competition, history of muscle inju-
ries and cramps in the past, increased intensity of training in
a short time, and dietary restrictions. Therefore, in order to
reduce the occurrence EAMC in runners, it is necessary to
consider these factors and study them in detail.
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