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FATIGUE DIFFERENCES 
AND RECOVERY 
BETWEEN WOMEN 
AND PREPUBERTAL GIRLS
DURING A PROLONGED
SUBMAXIMAL 
SUSTAINED 
FATIGUE TEST

¶ÂÚ›ÏË„Ë

OÈ ‰È·ÊÔÚ¤˜ ÎfiˆÛË˜ ÌÂÙ·Í‡ ÂÓËÏ›ÎˆÓ ·Ùfi-

ÌˆÓ Î·È ÚÔÂÊ‹‚ˆÓ ·È‰ÈÒÓ ¤¯ÂÈ È‰È·›ÙÂÚ·

ÌÂÏÂÙËıÂ› ÁÈ· Ì¤ÁÈÛÙÂ˜ ÂÓÙ¿ÛÂÈ˜ ÛÙË ‰È¿ÚÎÂÈ·

ÈÛÔÌÂÙÚÈÎÒÓ, ÈÛÔÎÈÓËÙÈÎÒÓ, Î˘ÎÏÈÎÒÓ ÙÂÛÙ.

™Â ÔÏ‡ ÏÈÁfiÙÂÚÔ ‚·ıÌfi ¤¯Ô˘Ó ÌÂÏÂÙËıÂ› ÔÈ

‰È·ÊÔÚ¤˜ ÎfiˆÛË˜ Á˘Ó·ÈÎÒÓ-ÚÔÂÊ‹‚ˆÓ ÎÔ-

ÚÈÙÛÈÒÓ Î·È È‰È·›ÙÂÚ· ÛÙË ‰È¿ÚÎÂÈ· ˘ÔÌ¤ÁÈ-

ÛÙˆÓ ÙÂÛÙ ÎfiˆÛË˜. ™ÎÔfi˜ ÙË˜ ÂÚÁ·Û›·˜

Ì·˜ ‹Ù·Ó Ë ‰ÈÂÚÂ‡ÓËÛË ÙË˜ ÎfiˆÛË˜ Î·È ÙË˜

·ÔÎ·Ù¿ÛÙ·ÛË˜ ÌÂÙ·Í‡ ÚÔÂÊ‹‚ˆÓ ÎÔÚÈ-

ÙÛÈÒÓ Î·È ÂÓ‹ÏÈÎˆÓ Á˘Ó·ÈÎÒÓ ÌÂÙ¿ ·fi ¤Ó·

ÚˆÙfiÎÔÏÏÔ ˘ÔÌ¤ÁÈÛÙË˜ ·Ú·ÙÂÙ·Ì¤ÓË˜ Îfi-

ˆÛË˜. ΔÔ ‰Â›ÁÌ· ·ÔÙ¤ÏÂÛ·Ó Û˘ÓÔÏÈÎ¿ 26

¿ÙÔÌ·, ÂÎ ÙˆÓ ÔÔ›ˆÓ 13 ‹Ù·Ó ÎÔÚ›ÙÛÈ· ÛÙËÓ

ÚÔÂÊË‚Â›· Î·È 13 ·ÚÔfiÓËÙÂ˜ ÂÓ‹ÏÈÎÂ˜ Á˘-

Ó·›ÎÂ˜. ∞Ú¯ÈÎ¿ ·ÍÈÔÏÔÁ‹ıËÎÂ Ë Ì¤ÁÈÛÙË ‚Ô˘-

ÏËÙÈÎ‹ Î·È Ë Û¯ÂÙÈÎ‹ ÈÛÔÌÂÙÚÈÎ‹ ‰‡Ó·ÌË ÙˆÓ

ÂÏÌ·ÙÈ·›ˆÓ Î·ÌÙ‹ÚˆÓ ÙË˜ Ô‰ÔÎÓËÌÈÎ‹˜

Abstract

The fatigue differences between adults and

children have been investigated mainly

during maximal fatigue tests. However, the

fatigue differences between women and

prepubertal girls have not been well studied.

For this reason the purpose of this study was

to investigate the fatigue differences during a

submaximal sustained test between adult

women and prepubertal girls. The study

sample involved 26 subjects, from which 13

were prepubertal girls and 13 untrained adult

women. The maximal and the relative Volun-

tary Isometric contraction of the plantar

flexors of the joint angle were evaluated prior

test fatigue. The intensity of the fatigue test

was 20% of the Maximal Voluntary Isometric

Contraction (MVIC) and its duration 10 min.

The recovery of the MVIC was performed 3
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∂ÈÛ·ÁˆÁ‹ 

H
Ì˘˚Î‹ ÎfiˆÛË ÔÚ›˙ÂÙ·È ˆ˜ ·‰˘Ó·-

Ì›· ÙÔ˘ ÓÂ˘ÚÔÌ˘˚ÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜

Ó· ‰È·ÙËÚ‹ÛÂÈ ÛÙ·ıÂÚ‹ ÙËÓ ·Ú·-

ÁˆÁ‹ ‰‡Ó·ÌË˜ ·ÓÂÍ·ÚÙ‹Ùˆ˜ ÙË˜ ÂÈÏÂÁfiÌÂ-

ÓË˜ ¤ÓÙ·ÛË˜ (Bigland-Ritchie 1984;

Gandevia 2001). ∏ ·Ó·ÊÂÚfiÌÂÓË ÌÂ›ˆÛË

ÙË˜ Ì˘˚Î‹˜ ·fi‰ÔÛË˜ ÚÔÎ·ÏÂ›Ù·È ÙfiÛÔ

·fi ÙÔ Ì˘˚Îfi fiÛÔ Î·È ·fi ÙÔ ÓÂ˘ÚÈÎfi Û‡-

ÛÙËÌ· Î·È ÂËÚÂ¿˙ÂÙ·È ·fi Ì›· ÛÂÈÚ¿ ·-

Ú¿ÁÔÓÙÂ˜ fiˆ˜ Ë ¤ÓÙ·ÛË, Ë ‰È¿ÚÎÂÈ· Î·È Ô

Ù‡Ô˜ ÙË˜ Û‡Û·ÛË˜ (Fuglevand et al.,

1993), Ô Ù‡Ô˜ ÙÔ˘ Ì˘fi˜ Î·È ÙË˜ Ì˘˚Î‹˜ ›Ó·˜

(Löscher et al., 1994), ÙÔ ÚÔ·ÔÎÙËÌ¤ÓÔ

Â›Â‰Ô ‰‡Ó·ÌË˜ (Hunter & Enoka, 2001;

Hatzikotoulas et al., 2004), ÙÔ Ê‡ÏÔ (Hatzi-

kotoulas et al., 2004), Ë ËÏÈÎ›· (Kent-

Braun, 1999), Ë ·Ú·Î›ÓËÛË (Davies &

McDonagh, 1982) Î·È Ë ·Ó·ÙÚÔÊÔ‰fiÙËÛË

(Bigland-Ritchie et al., 1978).

™Â Û¯¤ÛË ÌÂ ÙËÓ ËÏÈÎ›· ‰È·ÎÚ›ÓÔÓÙ·È

‰‡Ô ÂÚÈÙÒÛÂÈ˜ Ô˘ ·ÊÔÚÔ‡Ó ÙËÓ Â›-

‰Ú·ÛË ÙË˜ ÙÚ›ÙË˜ ËÏÈÎ›·˜ Î·È ·˘Ù‹ ÙË˜

·Ó·Ù˘ÍÈ·Î‹˜ ÂÚÈfi‰Ô˘. ∞Ó·ÊÔÚÈÎ¿ ÌÂ

ÙËÓ ÙÚ›ÙË ËÏÈÎ›· Ù· ·ÔÙÂÏ¤ÛÌ·Ù· Â›Ó·È

·ÓÙÈÊ·ÙÈÎ¿. ÕÏÏÂ˜ ¤ÚÂ˘ÓÂ˜ ¤‰ÂÈÍ·Ó fiÙÈ ÔÈ

˘ÂÚ‹ÏÈÎÂ˜ Î·Ù·ÔÓ‹ıËÎ·Ó ÂÚÈÛÛfiÙÂÚÔ

(Davies & White, 1983; Lennmarken et

al., 1985) Î·È ¿ÏÏÂ˜ ·ÓÙ›ÛÙÔÈ¯· ÏÈÁfiÙÂÚÔ

(Ditor & Hicks, 2000; Bilodeau et al.,

2001; Kent-Braun et al., 2002) Û˘ÁÎÚÈÙÈÎ¿

ÌÂ Ó¤· ¿ÙÔÌ·. ∂›ÛË˜, ˘¿Ú¯Ô˘Ó ¤ÚÂ˘ÓÂ˜

Ô˘ ‰ÂÓ ¤‰ÂÈÍ·Ó ‰È·ÊÔÚÔÔ›ËÛË ÌÂÙ·Í‡

Ó¤ˆÓ ·ÙfiÌˆÓ Î·È ˘ÂÚËÏ›ÎˆÓ (Lindstrom

et al., 1997; Stackhouse et al., 2001).

OÈ ¤ÚÂ˘ÓÂ˜ Ô˘ ·ÊÔÚÔ‡Ó ÙËÓ Îfiˆ-

ÛË ÛÙÈ˜ ·Ó·Ù˘ÍÈ·Î¤˜ ËÏÈÎ›Â˜ Û¯ÂÙ›˙ÔÓÙ·È

Î˘Ú›ˆ˜ ÌÂ ÚˆÙfiÎÔÏÏ· Ì¤ÁÈÛÙË˜ ¤ÓÙ·ÛË˜

(Ratel et al., 2006). ∞Ó·Ï˘ÙÈÎfiÙÂÚ· ‰È·È-

ÛÙÒıËÎÂ fiÙÈ, ÌÂÙ¿ ·fi Ì¤ÁÈÛÙÔ Wingate
ÙÂÛÙ (Chia, 2001), ‹ Â·Ó·Ï·Ì‚·ÓfiÌÂÓ·

ÛÚÈÓÙ Ì¤ÁÈÛÙË˜ ¤ÓÙ·ÛË˜ (Ratel et al.,

2006), ÔÈ ÚÔ¤ÊË‚ÔÈ ¤‰ÂÈÍ·Ó ÌÂÁ·Ï‡ÙÂÚË

·ÓÔ¯‹ ÛÙËÓ ÎfiˆÛË. Δ· ›‰È· ·ÔÙÂÏ¤-

ÛÌ·Ù· ÚÔ¤Î˘„·Ó Î·È ÌÂÙ¿ ·fi Û˘ÓÂ¯fi-

ÌÂÓË Ì¤ÁÈÛÙË ÈÛÔÌÂÙÚÈÎ‹ ÎfiˆÛË (Halin

et al., 2003). ¶·ÚfiÌÔÈ· ·ÔÙÂÏ¤ÛÌ·Ù·

‰È·Ê¿ÓËÎ·Ó Î·È ÌÂÙ¿ ·fi Ì¤ÁÈÛÙÔ ÈÛÔÎÈ-

ÓËÙÈÎfi ÙÂÛÙ ÎfiˆÛË˜ (Zafeiridis et al.,

2004; Paraschos et al 2007). ∏ ÌÈÎÚfiÙÂÚË

ÎfiˆÛË ÙˆÓ ÚÔÂÊ‹‚ˆÓ ÛÂ Û¯¤ÛË ÌÂ
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¿ÚıÚˆÛË˜. ΔÔ ÚˆÙfiÎÔÏÏÔ ÎfiˆÛË˜ ‹Ù·Ó

ÂÓÙ¿ÛÂˆ˜ 20% ÙË˜ Ì¤ÁÈÛÙË˜ ÈÛÔÌÂÙÚÈÎ‹˜ ‰‡-

Ó·ÌË˜ ‰È¿ÚÎÂÈ·˜ ‰¤Î· ÏÂÙÒÓ. ∏ ·ÔÎ·Ù¿-

ÛÙ·ÛË ˘ÔÏÔÁ›ÛıËÎÂ ÙÚ›· ÏÂÙ¿ ÌÂÙ¿ ÙÔ ¤-

Ú·˜ ÙÔ˘ ÙÂÛÙ ÎfiˆÛË˜. Δ· ·ÔÙÂÏ¤ÛÌ·Ù·

¤‰ÂÈÍ·Ó fiÙÈ ÔÈ Á˘Ó·›ÎÂ˜ ¤¯Ô˘Ó ÌÂÁ·Ï‡ÙÂÚË

·fiÏ˘ÙË ‰‡Ó·ÌË ÂÓÒ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ›‰È· Â›-

Â‰· Û¯ÂÙÈÎ‹˜ ‰‡Ó·ÌË˜. ¢ÂÓ ·ÚÔ˘ÛÈ¿ÛıËÎ·Ó

‰È·ÊÔÚ¤˜ ÛÙÔ Â›Â‰Ô ÙÒÛË˜ ÙË˜ ‰‡Ó·ÌË˜

ÌÂÙ·Í‡ ÙˆÓ ‰‡Ô ÔÌ¿‰ˆÓ, ÂÓÒ ·ÓÙ›ıÂÙ· Ù· ÎÔ-

Ú›ÙÛÈ· ¤‰ÂÈÍ·Ó Ù·¯‡ÙÂÚË ·ÔÎ·Ù¿ÛÙ·ÛË ÛÂ

Û¯¤ÛË ÌÂ ÙÈ˜ Á˘Ó·›ÎÂ˜. Δ· ‰Â‰ÔÌ¤Ó· ·˘Ù¿

ÌÔÚÔ‡Ó Ó· ÂÚÌËÓÂ˘ıÔ‡Ó ÙfiÛÔ ·fi ÌÂÙ·‚ÔÏÈ-

ÎÔ‡˜, fiÛÔ Î·È ÓÂ˘ÚÔÌ˘˚ÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜, Ô˘

¯Ú‹˙Ô˘Ó ÂÚ·ÈÙ¤Úˆ ‰ÈÂÚÂ‡ÓËÛË˜.

§¤ÍÂÈ˜-ÎÏÂÈ‰È¿: ∫fiˆÛË, ·ÔÎ·Ù¿ÛÙ·ÛË, Á˘-
Ó·›ÎÂ˜, ÎÔÚ›ÙÛÈ·.

min after the end of the fatigue test. The

obtained results showed that women had

higher MVIC than girls, while no difference

was observed between groups in the relative

one. Also, no differences were observed

between groups in the fatigue performance,

while girls demonstrated a faster recovery than

women. The obtained results could be

explained by metabolic and neuromuscular

factors which need further examination.

Key-words: Fatigue, recovery, women, girls.


