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Il dolore muscolare negli sportivi e un problema
comune che puo essere causato da vari fattori,
come sforzi eccessivi, infortuni o tecniche di
allenamento errate. E importante valutare e
trattare correttamente il dolore per evitare
complicazioni e garantire un recupero ottimale.

Le basi fisiopatologiche del dolore muscolare
sono complesse e coinvolgono una serie di
reazioni cellulari e molecolari che si verificano
In risposta a stress meccanici, metabolici e
Inflammatori.
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. Dolore acuto: Comparso improvvisamente durante o
subito dopo l'attivita fisica. Puo indicare un infortunio
(come uno stiramento muscolare o uno strappo).

. Dolore sordo o tardivo (DOMS - Delayed Onset Muscle
Soreness): Tipico dopo allenamenti intensi o attivita a
cul il corpo non e abituato.

. SI manifesta tipicamente 24-48 ore dopo |'allenamento.



Il DOMS (Delayed Onset Muscle Soreness) e il dolore
muscolare che si manifesta generalmente trale 24 e le 48
ore dopo un’attivita fisica intensa o non abituale, e di
solito raggiunge il picco di intensita tra il secondo e il
terzo giorno.

E considerato un fenomeno fisiologico, spesso associato
a danni muscolari microscopici, e si verifica
principalmente in seguito ad attivita fisiche che
comportano un carico muscolare eccentrico, come la
discesain corsa o il sollevamento pesi in cul il muscolo si
allunga durante la contrazione.
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ERGOGRAPHIC STUDIES IN MUSCULAR SORENESS.*
THEODORE HOUGH,

(From the Physiological Laboratory of the Massachusetts Institute of
I'echnology and the Boston Normal School of Gymnastics.)

In my paper on neuro-muscular fatigue published in this jour-
nal for May, 1901, I made but slight reference to the subject of
muscular soreness beyond the statement that “when an untrained
muscle makes a series of contractions against a strong spring, a
soreness frequently results which cannot be regarded as a phe-
nomenon of pure fatigue.” Further discussion of the matter
was postponed to await the completion of the experiments which
form the basis of the present paper.

The use of the word “trained” at that time was somewhat in-
definite, and it may be well at the outset to define my use of it
then and now, in order to prevent possible misconception. By a
trained muscle or a muscle in training is meant one which has been
making regular ergographic experiments for some time pre-
viously without resulting soreness or lameness. The muscle may
have been accustomed to ergographic work and may be very
strong; but if a considerable period of time have elapsed since
the last experiment, such a muscle would be classified as untrained
or out of training. I am unable to state what length of time
must eclapse to put a muscle out of training; but I have never
classified a muscle as trained unless it had made an experiment
within the preceding three weeks.

My attention was first attracted to the subject of muscular sore-
ness in the latter part of November, 1899. Six months before
a series of almost daily ergographic tracings from the flexors of
the middle finger had been hrought to a conclusion.t The muscle
was in a high degree of training, the curve of work always

* Reprinted by permission from the American Journal of Physiology,
Vol. VII, No. 1., April 1, 1002. ‘

t Hough: American Journal of Physiology, 1001, v, pp. 258-250. The
ergographic methods used in the present series of expcrimcph are the

. . ; M Sec,

same as those given in the above paper. The formula % = h%:: refers
to the rhythm and means that it consisted of alternate periods of M sec-
onds of contraction and of N seconds of rest.

Theodore Hough (1865-1924)



Meccanismi fisiopatologici coinvolti

Microlesioni muscolari
Inflammazione locale
Accumulo di metaboliti
Attivazione deil nocicettor!
Spasmi muscolari e rigidita
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Microlesioni delle fibre muscolari: Durante |'attivita fisica, soprattutto quando
vengono effettuati esercizi eccentrici (come nel caso della discesa o del
rallentamento), si verificano piccole rotture a livello delle fibre muscolari. Queste
rotture non sono gravi, mainnescano una serie di reazioni inflammatorie che
portano al dolore.

Rilascio di proteine muscolari: La rottura delle fibore muscolari provoca il rilascio
di proteine intracellulari (come la creatina chinasi e la lattato deidrogenasi) nel
flusso sanguigno, che sono indicatori di danno muscolare.

Inflammazione locale: || danno alle fibre muscolari attiva il sistema immunitario,
con il rilascio di mediatori inflammatori come prostaglandine, citokine (ad
esempio, IL-6, TNF-a) e interleuchine, che aumentano la sensibilita al dolore e la
percezione del dolore stesso.

L'inflammazione provoca anche un aumento della permeabilita capillare,
causando edemi e gonfiore.



Accumulo di Sostanze Metaboliche

Acido lattico: Durante attivita anaerobiche ad alta intensita, I'accumulo di acido
lattico (o lattato) nei muscoli puo provocare una sensazione di bruciore.
Tuttavia, I'acido lattico non é direttamente responsabile del DOMS, che si
sviluppa con un ritardo temporale.

loni di idrogeno (H*): L'accumulo di ioni idrogeno a causa della glicolisi
anaerobica puo abbassare il pH muscolare, provocando un ambiente acido che
irrita le terminazioni nervose e contribuisce al dolore acuto durante l'esercizio.

Disturbi nell'equilibrio ionico: L'intensa attivita fisica puo alterare I'equilibrio
degli ioni come sodio (Na*), potassio (K*) e calcio (Ca?*), influenzando la
funzione muscolare e la contrazione, con possibili danni cellulari e dolore.



Spasmi Muscolari e Tensione

Il dolore muscolare puo essere amplificato da spasmi muscolari, in cui
Il muscolo si contrae involontariamente a causa di un‘eccessiva
sollecitazione o affaticamento. Questo causa ulteriore irritazione ai
nocicettori e aumenta la percezione del dolore.

Variazioni Vascolari

L'attivita fisica intensa puo causare un cambiamento nel flusso
sanguigno, con una vasodilatazione iniziale per aumentare l'afflusso di
ossigeno ai muscoli. Tuttavia, se lI'esercizio e eccessivo, i vasi
sanguigni possono essere danneggiati o la loro funzione puo essere
compromessa, contribuendo al gonfiore muscolare e al dolore.
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Muskelbiomechanik, Pathophysiologie und therapeutische Ansdtze

This review outlines the muscle biomechanics, the pathophy-
siology as well as prevention and treatment of Delayed Onset
Muscle Soreness (DOMS). The pathophysiology of DOMS under-
lines the decisive influence of mechanical stress as the primary
elicitor of this injury entity. The central target of prevention of
DOMS is to prevent or alleviate the onset of the initial damage,
known as “Exercise Induced Muscle Damage” (EIMD). In case
of manifest DOMS, the intention is both to relieve the attendant
symptoms and to promote rapid restoration of muscle function
and performance.
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N - Excentric work
- High-intensity exercises
- Several exercise repetitions (increased volume)

|

EIMD
(Exercise Induced Muscle Damage)
- Ultrastructural lesions
- Sacrolemmal interruptions
- Z-band disruption
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Inflammatory Response

24-72 hours

DOMS
Delayed Onset Muscle Soreness
- Impaired muscle strength
- Stifness, swelling
- Changed biomechanics
- Intramuscular edema

Depiction of the process of DOMS development. Due to excessive physical strain, microstructural
lesions in the sense of exercise-induced muscle damage (EIMD) are elicited, which result in DOMS
within 24-72 hours via an inflammatory response.
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Delayed onset muscle soreness: Involvement of neurotrophic

factors

Kazue Mizumura' - Toru 'l'aguchiz
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Fig. 3 GDNF upregulation in the muscle after LC. a GDNF mRNA
of the EDL was upregulated 12 h-1 day after LC. b, ¢ Expression of
GDNF mRNA (white arrowheads) in EDL muscle 12 h after LC,
shown by use of dark-field photomicrographs of in-situ hybridization
histochemistry (oblique sections), was increased on the ipsilateral side
(¢) compared with the contralateral side (b). Scale bar 100 pm.

d Bright-field photomicrograph (longitudinal section) at greater
magnification shows in-situ hybridization signals for GDNF mRNA
(black arrowhead) in the ipsilateral muscle. Scale bar 10 pm. Note
that GDNF mRNA signals are observed around the nuclei of muscle
cells and/or satellite cells. Modified from Murase et al. [47]

Diversamente dalle precedenti osservazioni,
abbiamo osservato iperalgesia meccanica
nei ratti 1-3 giorni dopo LC senza alcun
danno microscopico apparente del muscolo
0 segni di inflammazione.

Con il nostro modello abbiamo scoperto
che due percorsi sono coinvolti nell'indurre
iperalgesia meccanica dopo LC: attivazione
del percorso recettore bradichinina B2-
fattore di crescita nervosa (NGF) e
attivazione del percorso fattore neurotrofico
derivato dalla linea cellulare gliale COX-2
(GDNF).

Questi fattori neurotrofici sono stati prodotti
da fibre muscolari e/o cellule satellite.

Cio significa che il danno alle fibre
muscolari non €& essenziale, sebbene sia
sufficiente, per I'induzione di DOMS.

Invece, NGF e GDNF prodotti da fibre
muscolari/cellule satellite svolgono ruoli
cruciali nei DOMS.
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Mechanical hyperalgesia (DOMS)

Diagramma schematico del
meccanismo proposto per
DOMS.

BK, sostanza simile alla
bradichinina (Arg-bradichinina
nei ratti);

COX2, cicloossigenasi-2,;

PG, prostaglandine;

EP2, recettore prostaglandina
EP2; GDNF, fattore neurotrofico
derivato dalla linea cellulare
gliale;

NGF, fattore di crescita nervoso;
ASIC, canale ionico di
rilevamento acido; TRPV1 e
TRPV4 potenziale recettore
transitorio vanilloidi 1 e 4.
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Investigation of the Sympathetic
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Soreness: Results of an RCT
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isovolumetric force
MIVF
Skin temperature
McGill shortform
pain inventory
Blood sample
Determination 1RM

5 repetitions 5/2 sec

Minimum 6 sets

Rest between sets 1 minute

Stop criterion: subjective exhaustion or n° of
failed repetitions >2

[ Following blockade at the ganglion stellatum rA: all time points: )
Pressure Pain Skin temperature Pressure Pain Threshold
Threshold Blood samples (preventive SGB and sham) Pain intensity (VAS)
Pain intensity (VAS) Mechanical Pain Threshold (MPT)
Mechanical Pain rDOMS rotocol ) Maximum isometric voluntary force
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McGill shortform pain inventory
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FIGURE 1 | Trial design. Baseline measures were assessed at 7 days (d-7). After randomization, DOMS was induced at day 0 (d0), and outcomes were measured at
indicated timepoints until 96 h after DOMS induction. SGB stellate ganglion block.
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Gli autori hanno esaminato l'influenza di fattori psicologici
negativi (catastrofizzazione, angoscia e kinesiofobia)
sull'intensita del dolore muscolare ainsorgenza ritardata
(DOMS), sulla funzionalita cervicale (forza e ampiezza del
movimento) e sulle attivita quotidiane (ADL).

| fattori psicologici e la funzionalita cervicale sono stati
valutati in 86 partecipanti sani all'inizio prima di applicare un
protocollo di provocazione DOMS nei muscoli flessori
cervicali. Dopo 24 ore, la funzionalita cervicale e stata
rivalutata. Inoltre, a 24 e 48 ore, l'intensita del DOMS e il suo
impatto sull’ADL sono stati valutati utilizzando la scala
analogica visiva (VAS).

Il disagio psicologico (ansia e depressione), ma non la
kinesiofobia e il catastrofismo, hanno previsto una perdita di
forza cervicale (spiegata il 43% della varianza) e di ampiezza
di movimento (spiegata il 22% della varianza) dopo
I'induzione di DOMS.

Inoltre, il livello di ansia dei partecipanti ha previsto
I'intensita di DOMS a 24 ore (spiegatail 19% della varianza).

Gli autori concludono che i risultati evidenziano la rilevanza
della valutazione del disagio psicologico come misura
preventiva/terapeutica, dato che livelli elevati di disagio
potrebbero portare a un dolore piu intenso e invalidante nelle
lesioni acute e che tutti questi aspetti sono considerati fattori
di rischio per la cronicizzazione dei sintomi.
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Figure 2. Shear-wave elastography (SWE) of the ventral thigh before (left) and 48 h (right) after lower leg eccentric exercise.
In SWE, an acoustic radiation force impulse is used to produce shear waves traveling perpendicularly. Measuring the speed
of this horizontal shear wave propagation allows the calculation of mechanical properties. The colored regions of interest
indicate the tissue’s mechanical stiffness: while blue represents low values, red represents high values. Note the marked
stiffness increase in and near the deep fascia over the muscle (small circles). The scans used for this figure were acquired in

the authors’ laboratory.

Wilke, J.; Behringer, M. Is “Delayed Onset Muscle Soreness” a False Friend? The Potential Implication of the Fascial
Connective Tissue in Post-Exercise Discomfort.
Int. J. Mol. Sci. 2021, 22, 9482.https://doi.o rg/10.3390/ijms22179482
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Fig. 1 aT2 maps. b Fat-suppressed T2W images. a and b show the calf muscle before and after eccentric exercise; the data are measured on T2
maps. The color bar of the T2 maps ranges from 10to 110

Fig. 2 a and b separately show the shear wave elastography qualitative color maps of the lower leg soft tissue before and 48 h after exercise.
Six regions of interest (diameter=5 mm) were manually located at the medial head of the gastrocnemius muscle, while five regions of interest
(diameter=1 mm) were manually located equidistantly along the deep fascia

Fu et al. Insights into Imaging (2024) 15:67 https://doi.org/10.1186/s13244-024-01619-6
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Delayed-Onset Muscle Soreness:
Temporal Assessment With
Quantitative MRI and Shear-Wave
Ultrasound Elastography
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Fig. 2—Photograph shows eccentric resistance exercise performed by Fig. 3—Shear-wave ultrasound elastography. Photograph shows position of arm
volunteers. In sitting position, volunteer (V) placed elbow of nondominant arm for scanning: Volunteer rests wrist on pillow and relaxes brachialis muscle, and
on ipsilateral knee and brought weight down (arrow) slowly in approximately 3-5 transducer is parallel to long axis of brachialis muscle belly

seconds until elbow was fully extended leccentric resistance exercise). Assisting
person (A) took weight from volunteer while volunteer brought his or her arm back
to starting position with flexed elbow without weight

Virtual Touch Tissue Imaging Quantification (VTIQ, Siemens Healthcare) software

C. Color-coded map obtained 15 minutes after exercise shows shear-wave vel (SWVs) and
muscle belly.

Fig. &—Color-coded shear-wave ultrasound elastography maps of 40-year-old male volunteer (male volunteer 5 in Tables 1 and 2). Maps were obtained using Virtual

Touch Tissue Imaging Quantification (VTIQ, Siemens Healthcare) software

A, Color-coded map obtained before exercise shows shear-wave velocities (SWVs) and positioning of ROls in superficial and deep portions of brachialis muscle belly
B, Quality map for A. Quality maps are provided by software to indicate quality and reliability of SWV measurements (HI = high quality [green], LO = low quality [red])

Measurements were repeated until map showing optimal quality, like map shown here, was obtained

Cinque volontari maschi (eta media * DS, 39,6 * 4,6 anni) e cinque femmine (30,6 * 13,5 anni) sono
stati sottoposti a risonanza magnetica da 1,5 T prima e dopo (15 minuti, 1 giorno, 3 giorni, 7 giorni)
I'esecuzione di esercizi di resistenza eccentrica unilaterale dei muscoli flessori del gomito. Gli
esami di risonanza magnetica includevano sequenze di imaging fluido-sensibile, DWI e tensore di
diffusione della parte superiore distale del braccio. Sono stati valutati edema muscolare,
coefficiente di diffusione apparente (ADC) e anisotropia frazionaria (FA).

E stata eseguita un'ecografia del muscolo brachiale prima e dopo (15 minuti, 12 ore, 1 giorno, 2
giorni, 3 giorni, 7 giorni) I'esercizio per misurare la velocita media delle onde di taglio (SWV). Sono
stati valutati dolore e tensione muscolare.

B
CONCLUSIONE. FA ¢ inversamente correlato al dolore e puo essere un utile parametro di imaging e e et bl s e e oW
per la valutazione del DOMS. L'elastografia ecografica a onde di taglio mostra un aumento N e STv DA anS CTIVTE. 8008581 shows sevara sdomain heachiak
temporaneo della rigidita muscolare dopo un esercizio che induce DOMS, ma non & correlata ai ol oy ol i sl o i i g

brachii muscle (green circle)

parametri quantitativi della risonanza magnetica o ai sintomi clinici.

D, Quality map (HI = high quality [green], LO = low quality [red]) for C shows SWV measurements are optimal quality and reliability.

Fig. 6—39-year-old male volunteer (male volunteer
1inTables 1 and 2) obtained 3 days after extrinsic
resistance exercise of elbow flexor muscles on
right side. Transverse intermediate-weighted fat-
saturated turbo spin-echo image (TR/TE, 3000/37)
shows marked muscle edema related to delayed-
onset muscle soreness (DOMS) in brachialis muscle
{1), no edema in biceps brachii muscle (2), marked
muscle edema related to DOMS in brachioradialis
muscle (3), and no edema in extensor carpi radialis
longus muscle (4). Cross-sectional area (dotted line)
of flexor compartment was measured just proximal
to level of pronator teres muscle to include all
mentioned muscles because separation of muscles
was often not possible. Arrow shows adjacent soft-
tissue edema in subcutaneous fat

g of ROIs in superficial and in deep portion of brachialis

D

Fig. 4 (continued)—Color-coded shear-wave ultrasound elastography maps of 40-year-old male volunteer {male volunteer 5 in Tables 1 and 2). Maps were obtained using



La valutazione del DOMS si basa principalmente sulla storia clinica e sulla valutazione dei sintomi.
Anamnesi e storia dell'esercizio:
- Indagare sulla tipologia e l'intensita dell'attivita fisica che ha preceduto il dolore.

- Chiedere se l'attivita fisica era piu intensa o diversa dal normale allenamento dell'atleta.
- Indagare sul tipo di muscolo coinvolto e su eventuali movimenti eccentrici (es. discesa in corsa, ecc.).

Sintomi:
- Dolore muscolare generalmente sordo e diffuso, localizzato in zone specifiche dei muscoli piu sollecitati.

- L’intensita del dolore aumenta nei primi giorni post-allenamento e pud essere accompagnata da rigidita
muscolare, gonfiore e tensione.

Esame fisico:
- Palpazione muscolare: pu6 essere dolorosa nelle aree muscolari interessate, con un grado di sensibilita

variabile a seconda della gravita.

- Test di forza: puo essere presente una temporanea riduzione della forza muscolare, dovuta al dolore e alla
rigidita.

- Ampiezza di movimento: la limitazione della mobilita dovuta al dolore pu6 essere valutata durante I'esame
fisico.

Valutazione strumentale:
- Ecografia muscolare per identificare eventuali lesioni piu gravi.

- RMN (risonanza magnetica) nei casi di incertezze diagnostiche.
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Trattamento del DOMS

Riposo attivo: E importante permettere al muscolo di riprendersi senza interrompere completamente
I'attivita fisica. Il riposo totale potrebbe rallentare il recupero. L'attivita fisica leggera, come camminare o
eseguire esercizi di stretching a bassa intensita, puo essere utile per stimolare la circolazione
sanguigna e accelerare il recupero.

Terapia del ghiaccio: L'applicazione di ghiaccio nelle prime 24-48 ore puo ridurre l'inflammazione e
alleviare il dolore. Ghiaccio o impacchi freddi possono essere applicati per 15-20 minuti ogni 1-2 ore, in
caso di dolore acuto.

Calore (dopo le prime 48 ore): Il calore puo essere utile per rilassare la muscolatura e migliorare il flusso
sanguigno. Puo essere applicato sotto forma di impacchi caldi o bagni caldi.

Farmaci antidolorifici e antinflammatori: Farmaci come il paracetamolo o i FANS (farmaci anti-
inflammatori non steroidei, es. ibuprofene) possono essere utilizzati per alleviare il dolore e ridurre
I'inflammazione.

Massaggio muscolare e foam rolling: L'auto-massaggio o il massaggio professionale possono favorire il
rilassamento muscolare e il miglioramento della circolazione. Il foam rolling puo essere utile per ridurre
la tensione muscolare.

Stretching e mobilizzazione: Stretching delicato e mobilizzazione articolare possono contribuire a
ridurre la rigidita muscolare. Tuttavia, lo stretching dovrebbe essere fatto con cautela per evitare di
aggravare la condizione.

Fisioterapia: Nei casi in cui il dolore e particolarmente debilitante, il trattamento con un fisioterapista
potrebbe includere tecniche come terapia manuale, ultrasuoni, e elettrostimolazione.
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L'obiettivo del presente lavoro era di
eseguire una meta-analisi che
valutasse lI'impatto delle tecniche di
recupero su indolenzimento
muscolare ainsorgenza ritardata
(DOMS), affaticamento percepito,
danno muscolare e marcatori
iInflammatori dopo l'esercizio fisico.

Il massaggio sembra essere il
metodo piu efficace per ridurre
DOMS e affaticamento percepito.

L'affaticamento percepito puo essere
gestito efficacemente utilizzando
tecniche di compressione, come
Indumenti compressivi, massaggi o
Immersione in acqua.
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FIGURE 2 | Efiects of recovery techniques on the kinetics of muscle damage (CK) and inflammatory markars (CRP and IL-6) (NA, not avaiable; N, number of
subjects; n, number of experimantal groups).
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Prevenzione del DOMS

Allenamento progressivo: Iniziare gli allenamenti in modo graduale, aumentando
I'intensita e la durata in maniera progressiva. Evitare allenamenti troppo intensi all'inizio
di una nuova stagione sportiva o dopo un lungo periodo di inattivita.

Riscaldamento adeguato: Un buon riscaldamento prima dell'esercizio fisico (attivita
aerobica leggera seqguita da esercizi di stretching dinamico) aiuta a preparare | muscol
per |'attivita fisica intensa.

Stretching e defaticamento: Il defaticamento dopo I'esercizio fisico, che include
stretching statico e attivita a bassa intensita, puo favorire un recupero muscolare
ottimale.

Nutrizione e idratazione: Una corretta alimentazione, che comprenda una quantita
adeguata di proteine per il recupero muscolare, carboidrati per il reintegro energetico, e
grassi sani, € essenziale. L'idratazione e altrettanto cruciale per prevenire i crampi
muscolari e supportare il recupero.

Uso di tecniche di recupero avanzate: Tecniche come compressione (es. maniche
compressive), terapia con onde d'urto o idroterapia (bagni di contrasto caldo-freddo)
possono contribuire a prevenire o ridurre il DOMS, specialmente in atleti professionisti.



Any type of activity that places unaccustomed loads on muscle may lead to delayed onset muscle soreness (DOMS). This type of soreness
is different from acute soreness, which is pain that develops during the actual activity. Delayed soreness typically begins to develop 12-24
hours after the exercise has been performed and may produce the greatest pain between 24-72 hours after the exercise has been performed.

A COMPLETE PHYSICAL ACTIVITY PROGRAM

A well-rounded physical activty program includas
aercbic exercse and strength training exsrcise, but
not necassarily in the same sassion. This blend helps
maintain or improve cardion afory and muscular
fitness and overall health and function. Regular
physical activity will provide mor
sporadic. high intensity workouts, so choose
exercisas you are likely 1o enjoy and that you can
incorporate into your schedule

ACSM's physical activity recommendations for haalthy
aduks, updated in 2011, recommend at t 30
minutes of mod -intensity physical activity
(working hard encugh o break a sweat, but still able
%o carry on a conversation) five days per week, or 20
mnutes of mon activity three days per
week. Combinations of moderate- and vigorous-
intensity & y can be performed to meet this
recommenaation

5

amples of typical aerobic exercisas are
= Walking

= Running

= Star climbng

« Cycling

= Rowing

« Cross country sking

« Swimming

n addition, strength training shx
minimum of two days each week, wih 8-12
repettions of 8-10 different exercises that tamet al
major muscle groups. This type of training can be
accomplished using body weight, resistance bands.
free weights, medicine balls or weight machines.

ould be performed a

While origins of the soreness and
accompanying symptoms are complex, it
is well-established that many types of
physical activity can cause delayed
soreness. Most believe soreness develops
as a result of microscopic damage to
muscle fibers involved the exercise. This
type of damage likely results from novel
stresses that were experienced during the
exercise. One common misconception
about DOMS is that it is due to lactic acid
accumulation, but lactic acid is not a
component of this process. DOMS
appears to be a side effect of the repair
procass that develops in response to
microscopic muscle damage.

Examples of activities that are known to
cause DOMS include:

* Strength training exercise

* Walking down hills

* Jogging

* Step aerobics

* Jumping

Activities which cause DOMS all cause

muscles to lengthen while force is applied.

This is eccentric muscle action. Examples
of eccentric muscle actions include the
lowering phase of a bicep curl exercise or
the lengthening of the thigh muscles while
the limb brakes against your body's
momentum as it walks or jogs down a hill.
Jogging or running on a flat surface can

also elicit DOMS symptoms for those who
are unaccustomed to this type of activity.

The severity of soreness depends on the
types of forces placed on the muscle.
Running down a hill will place greater
force on the muscle than walking down the
same hill. The soreness that develops will
likely be greater after running down a hill.
A high number of repetitions will cause

more damage and soreness than a low
number of repetitions. As a result, work
your way gradually into a new exercise
program.

All paople are susceptible to DOMS, even
those who have been exercising for years.
However, the severity of soreness
normally becomes less as your body
becomes adapted to work it regularly
performs. Just one bout of soreness-
producing exercise actually develops a
partial protective effect that reduces the
chance of developing soreness in that
same activity for weeks or months into the
future.

DOES DOMS ONLY CAUSE

SORENESS?

There are numerous characteristics of

DOMS beyond local muscle pain. Some of

the most common symptoms include:

* Swelling of the affected limbs;

« Stiffness of the joint accompanied by
temporary reduction in a joint's range of
motion;

* Tenderness to the touch;

* Temporary reduction in strength of the
affected muscles (lasting days);

* In rare and severe cases, muscle
breakdown to the extent that the kidneys
may be placed at risk; and

* Elevated creatine kinase (CK) enzyme in
the blood, signaling muscle tissue
damage.

SEEKING MEDICAL TREATMENT
DOMS symptoms do not typically
necessitate the need for medical
intervention. If the pain level becomes
debilitating, if limbs experience heavy
swelling or if urine becomes dark, then
medical consultation is advisable.

DOMS PREVENTION

One of the best ways to reduce the
saverity of DOMS is to progress slowly in
a new program. Allowing the muscle time
to adapt to new stress should help to
minimize the severity of symptoms, but it
is unlikely that soreness can be avoided
altogether. It is also important to allow the
muscle time to recover from work that
produces soreness, and participating in
the same exercises on subsequent days
should to be done judiciously.

Proper warmup is also important in
preparing the muscie for the types of
forces that may cause damage, but there

withe 50 ent d- Reprinted with permis;
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at www.acsm.org
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is little evidence that warm-up will be
effective in preventing DOMS symptoms.
Stretching is sometimes done before
exercise, but it is better to stretch after the
body is warmed up and after exercise.
Stretching has not been shown to reduce
or pravent symptoms of DOMS, but
DOMS shouild last only a few days
(usually 3-5 days) and the invoived
muscles will be better prepared for future
bouts of the same type of exarcise.

DISCONTINUING EXERCISE

Often, symptoms diminish during activity,
but they will return after recovery.
Performing exercise while experiencing
severe symptoms may make matters
worse. On the other hand, light activity
should not impair your recovery. However,
there is also not much evidence that this
will hasten your recovery. If you find that
your symptoms make it difficult or too
painful to perform the activity, then it is
advisable to refrain from the activity for a
few days and retumn to the activity as
symptoms subside.

EASING DOMS SYMPTOMS

There is little evidence that such treatment
strategies will hasten recovery and return
to normal function. If the primary goal is to
reduce symptoms, then treatments such
as ice pack application, massage, tender-
point acupressure, and oral pain relief
agents may be useful in easing pain. It is
important to be aware that pain reduction
does not represent recovery. Rather, these
treatments may only be effective in
reducing symptoms of pain, but underlying
muscle damage and reduced function may
persist.

NO PAIN, NO GAIN?

It is unlikely that you will avoid soreness
altogether when beginning a new exercise
program. However, pain does not need to
be present to achieve gains in fitness
status, and pain may indicate a need to
reduce or refrain from an activity. While
accentric loading of muscle to achieve
gains in muscle size appears to be
important, gains in strength will occur
without overemphasizing the eccentric
component of a weightlifting exercise. Pain
that occurs during exercise (i.e., acute)
signals a problem with the exercise (too
intense, bad form, etc.) and should be
halted before muscle or joint damage
occurs.

STAYING ACTIVE PAYS OFF!

Those who are physically actve tend 1o live longer
arch shows that moderate

30 minues a day of brisk
ngevity Even a

waking - significantly c:
person with risk factors like hi
dabetes or even a smoking habit can gain real

rating regular physical actwity

in%o their daily ife

As many dieters have jound, exercise can help you
stay on a diet and lose weght. What's more - regular
exarcise can help lower blood pressure, control blood
sugar, improve cholesterol levels and build strongsr,
danser bones

THE FIRST STEP

Before you begin an exercise program, take a f

bsantally increase your level of activity,

answer the following g ns. This

y readiness quastionnare (PAR-Q) wi

help determine # you're ready fo begin an exercise

routing or program

or ever said that you have a heart

u should participate in physical
actwity only as recommended by & doctor?

= Do you feel pain in your chest during physical
acevity?

« In the past month, have you had chest pain when

actvity?

r balance from dizziness? Do you
ever lose consciousness?

« Do you have a bone or jont problem that could be
made worse by a change in your physical activity?

= Is your dt currently prascribing drugs for your
blood pressure or a heart condition?

« Do you know of any reason you should not
participate in physical ?

If you answered yes

are over 40 years of age and have racently been

inactive, or if you are concerned about your health,

ysician before taking & fitness ®st or

substantially increasing your physical actwvity If you

answered no 1o each question, then it's likely that you

can safely begin exarcs

v

el

PRIOR TO EXERCISE

Prior to begnning any exercise program. including the
activities depicted in yrochure, individuals should
sesk medical evaluation and clearance 1 engage n
activity. Not all exercise programs are suitable for
evaryon me programs may result in njury.
apace that s
should discontinue

iscomiort. In such event, madical consultation
should be immediaely obtained
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TAKE HOME MESSAGES

Il dolore muscolare negli sportivi, che si manifesta come una reazione fisiologica al danno
muscolare, ¢ il risultato di una serie di meccanismi biochimici, inflammatori, e meccanici che
coinvolgono danni alle fibre muscolari, accumulo di metaboliti, risposta inflammatoria e
attivazione dei nocicettori.

La comprensione di questi meccanismi e fondamentale per sviluppare strategie efficaci di
prevenzione e trattamento del dolore muscolare, migliorando il recupero e riducendo il rischio
di infortuni.

Il DOMS e una reazione fisiologica comune che segue esercizi fisici intensi o non abituali,
soprattutto quelli che coinvolgono contrazioni eccentriche.

Comprendere la fisiopatologia, eseguire una corretta valutazione dei sintomi, adottare
strategie di trattamento tempestive e seguire un piano di prevenzione possono ridurre
significativamente l'intensita del dolore e favorire un recupero piu rapido e sicuro.
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