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Abstract

Exercise plays a significant role in promoting health and alleviating pain,
particularly in reducing pain sensitivity through Exercise-Induced Hypoalgesia (EIH).
This study aimed to compare the effects of Dynamic Resistance Exercise and Aerobic
Exercise on pain sensitivity reduction in healthy male students.

This quasi-randomized trial included 18 healthy male participants aged 18-25
years, divided into two groups: the dynamic resistance exercise group and the aerobic
exercise group. The Pressure Pain Threshold (PPT) was measured before, immediately
after, and 15 minutes after the exercise to analyze the effects.

The results showed that both types of exercise significantly increased PPT
values (p < 0.05) immediately after exercise. Aerobic exercise tended to have a
slightly better pain-reducing effect than dynamic resistance exercise, particularly in
large muscle groups, such as the quadriceps femoris. However, PPT values returned
close to baseline levels 15 minutes after exercise.

In conclusion, aerobic exercise was found to be more effective in reducing
pain sensitivity than dynamic resistance exercise in the short term after exercise. This
study suggests that the selection of exercise type should consider the suitability and
goals of the individual.

Keywords: pain sensitivity reduction, dynamic resistance exercise, aerobic exercise,

Pressure Pain Threshold (PPT), Exercise-Induced Hypoalgesia (EIH)



d13U8Y
15949
1. UNUI

- MuuazANNEAYTeIlYnINITINY
- T UsTaIAveINITIvY
- ANNINYDINITINE
- AUUAFIUVBINITINY
- NTOULUIAATUNNSIVY
- Jeufniianigy
- YONATUIN AT UTITY
- YDUWAVBINITIVY
~ navieusgloviifinninezldsunnnsivy
- NFUIMTNWIILUALATINTY URIU
- suUsznadildlueAde
2. MSNUNIUITTUNITTURAZIUITETITE T4
2.1 Hypoalgesia
- ANHle1UYD9 Hypoalgesia
2.2 Exercise-Induced Hypoalgesia
- ANHle1UYDY Exercise-Induced Hypoalgesia
2.3 N1589NA1aINN8LUULBLSUA (aerobic exercise)
- ANy wasnUIIWISSUNTSUAULA BT RE st unToeniaIn e
wuuwelsin
2.4 ANSPDNAIAINIEAIBLIIAU (Resistance exercise)
- Ao LaEnUMIWIsSAUNSSUAUWITETRg asunseanidnie

AT IAU

—_

~N O A~ B~ P VL VL DD DN



d13U%y (si0)
lg'é]\‘l
3. 25N HUUIY
3.1 ULUUIWARY
3.2 selguinivy
3.2.1 Usgns
3.2.2 nguiogeluanidy
3.2.3 LNU9IN1SANLEDN MITUITY
3.2.0 MIAULINUNGUAIDENS
3.2.5 suUsildlusuisy
3.2.6 ndesilelunsiiudeyaide
3.2.7 Bnsiudeya
—%ﬁmauﬂﬁimmaatJAe«ﬂﬁcexe@&e
- %gumaumsmaau Dynamic resistance exercise
3.2.8 g0 uiiviin1sise
3.2.9 szeznaldlunisinsiay
33 nsUssaNatayaLarn1T AT IR RUeya
3.4 1M511INSURIAUAITUNTSEUIRVDY covid-19 Falgatiiuauive
4. Han15938
5. afUTELaaTUNaNIsAY
UTIYNIY
ANANUIN
AAKNWIN N A5 UTIITEFIIUNITINY
ﬂﬂﬂmuaﬂﬁJuuuaauawu%agaiﬁﬂﬂ
MARNUIN A LUUEBUNIN Levels of physical activity (GPAQ questionnaire)
AANWIN ﬂL@ﬂﬁ?i%&ﬂﬂﬂﬁhﬁiﬂiﬂiﬂﬂﬂi%ﬁﬂ
AAKNWIN T NIFBLEAIANNEULBNNITITINIATINITINY

va Ya o

UseIngIveY

11
11
11
11
11
12
12
12
15
15
15
16
16
16
16
18
22
26
31
32
34

39
43
a5



A3

a
ANS199 1
AN 2

AN599 3

A13UA59

MIUIMTNUITBUALA519N5UR TR
f13N Bruce treadmill protocol

wansanwazdayanill

18



ceall
=b.
—

€aN
=

caN
=b.

€aN
=

caN
=b.

caN €aN
=p. =i
~N OO A WwWN

€aN caN
=) S
NeJENe')

d15UgsUN W

NIDULUIAATUNITINY

AINLEAY @8I LLaﬁaUﬁ@L%EJUéI’J

MNLEARS Lﬂ%ﬂﬁai’mzé’ummiﬁﬂﬂmL%U‘Um (Algometer)
ANUERS WIRNTINSRTINTRUIILA

ALEAS Treadmill Tu Aerobic exercise

ALEns Triplex pulley Tu Dynamic resistance exercise

AMLEAY AN pressure pain thresholds YeandaLido upper
trapezius

ANLLERAI A1 pressure pain thresholds vesnduiile biceps brachii
ANLEARAI AT pressure pain thresholds vasnduile quadriceps

femoris

13
14
14
14
19

20
21



1. fuuwazaud1Agyvasleyninisive (Background and rationale)

nseanntdsnieidunisdufanssuilasuniseeusuegnaninewineinduan e
FUANINNTNNEUaEIRN Uselevdrainiseanidin1eduinung Aausn1siuAdm
[ v &’l’ [ o v =
wIgusIvaenantiilowaznszan N1sUSUUTINITIIUYesssUUilakavnasnien U
= a 1 dy [ dy o v I A =~ A
UNINITANAULEERDLIALTE5I199 (1) upnaInil nseeniaIN BtdunIaannnilen
Prganlindmivauiiliennisuniess (2) Fanunzduaulugadagiuiaudiulngld
nanuulunstsvihnutezinisieaeulmilos n1seeniasnedadlnnudiAguInTu
Tutlagdu msfnwinlasuanuaulafeiduniseanidineninadesinisin
Inglan1zag9BInN13AnNYI Exercise-Induced Hypoalgesia (EIH) #991804n1900 89099
p1nsUINTANATUNGIIINNITENA1EINY Inegnalnaed EIH danududounaziiate
fun1suaseansiailusienie iy Wumesilu (endorphins) wagalsiniiu (serotonin) 7
flunumddglunisaruauanuividan (3) EIH dligausinnuddgaanisanainis
Uanvedfiflennisuingess uadeieiuyaineanisuiaiuiasduasunisvinnuves
TTUUNIERNUATNaIUILe (musculoskeletal system) 91NN13ANWIUITEAH U
o = Y @ A o w a 14 Y a
Frurunt swansliiiuininiseeniidineyssinniiaiuisansed uliinnaves EIH
Usznaunie 1) N1508nnain1eluulkelsia (aerobic exercise) wag 2) N1590NANA4
NELUUNITEDNANRINIBLUULSIAILLUUTN1sieaeulmsinaie (dynamic resistance
exercise) (4) WealUSyuigusUiuuvetganidiniediesny nseenidineuuuielsia
A11150N 38 UNTEVIUNTT EH ladTan 99nn15AnwinaveaniIseaniaanienany
N15ANYINUIN N1998NNEIN1UB1dINalagnTInaANlI99991n15U2A (pain
sensitivity) (7) LagaINN1IANEBINITOONAIGIN1BLUULDLITA LaZN1T9DNAIAINIYLUY
Tusednu dnnuivihiiAanavesnneidaniuiesninund (hypoalgesia) ndaanesn

v

fa9n1g (7-9) 8819l5AMININNITANBILUY meta-analysis U1HIUITENUIINTTOON

1Y

mdnewuultusainudisanaulsieeinistinlugnaiidguamalauinign e

va o

d [ o w a = [ a o LY I 1
WiguAun1seenmaInIeuuuLelsin (7) Fadunurauladmsunideidusgrsuinlu

Y
[

n3fneIAsall wandliiuinavesniseenidinienenisantineaTuegiuguuuumay

ANUIUTUTBINTBBNANAINTY kUITNITANYINUITETNEITDINUANUTUTWTY EIH



v Y
=) IS

NoUNLT %%Wlﬁu'jﬁmﬁ’ummL%’u%’umaqmsaaﬂﬁwé’amaﬁaqag’ﬁizﬁuqmdw
moderate intensity 1ne aerobic exercise 8¢l 70% vosaNuawsalunsldoondiau
a3an (VO2 max) Lﬁalﬁlﬁmaﬁﬁﬁﬁﬂ (6) wag dynamic resistance exercise a&gj*ﬂl 70%
vosminienldgealuasuior vie 1/M) llduanswaiiuandregadideddoile
JFeutuniseenidsmefiemududus (30% 1RM) Tunisananaibennnundutn &
wneanLnseentidanied 70% 1RM lldiunisananudutinlduinniiniseen
fdanefierudududlunisinuil (37) Feszdvenududuiiguduionssitanis

ada &

nldszendldluniandiin wu Tunsanidnisuinduuessuunseg nuasnauiile (4)

T v )

1 =3 Y v o w aa ' Y
EJEJNiiﬂG]’]llﬂ’)']uL‘U?,J‘Uuﬁﬂ’elﬂﬂﬂi’e]@ﬂﬂ’]ﬁ\‘]ﬂ’]ﬁwmNﬁ(ﬂ@ﬂa‘lﬂ%@\i EIH EJQliJEJ”U@ﬂiUVI

q

WU
(5) FadpafinsAnwifiuusioly
wenaniinsiananulaveteinsuan (pain sensitivity) JAUd1AgUINGD
n13AN®N EIH mﬂmsﬁmsm'nfs'51’&1ﬂ'awﬁwﬁﬁmu%’&ﬁwmszﬁummiﬁm%uﬂmﬁaa
famiilepanussna pressure pain thresholds (PPTs) Miluusnanduieiioontdene
warUshaitldldoonmdimeiiioussiunaves EIH (25) msidetlaviiieudioudn PPTs
sewinsnnseanmdsmedidanudutugs anandudusi eliaszsiitanudutila
aunsndwaliAnnisaneulaieruiutanlduniign (35)
Faovn i iTeTdinnuuszasdingAnu Wisufsugluvunisesndidanig
(aerobic exercise @z dynamic resistance exercise) Lﬁaaﬂmmiﬂ’miuﬁﬂﬁﬂmqmmw
7 e dielUSeuiisunaues pain sensitivity lagina1neA1 pressure pain threshold
(PPTs) AouuaziundInannIainig
2. ’3’{§lqﬂizaﬁﬁﬁla\1n']iaffﬂ (Research objectives)
WewssuisunavesniseanmasnisuuuTussduuuuinnsiad eulnisaudae
(dynamic resistance exercise) Wagn1589nn183n18LULLBLIUA (aerobic exercise)
\eantinluinAnwimawe
3. ANNNYBIN1TIVY (Research question)
Nav8IN1TRaNA1aIN18LUULeLITA (aerobic exercise) Tinan1sanainisuanlannan

NM5DBNMAINBLUUNGTR (Dynamic resistance exercise) #3oll
g .
4. duuRgIUN1598 (Hypothesis)
n1seRNMaINIBLUULBlIDA (aerobic exercise) likanisanainisinlanniinisesn

[

AMaInNBuunadn (Dynamic resistance exercise)



o = = a a o
5. ﬂ’]iﬂ’]‘l’iuﬂﬂiai]%q%}{]‘ViiE]ﬂia‘ULL‘Ll’Jﬂﬂl‘l«!ﬂ’]'ﬁ')*’\]ﬁl (Conceptual

framework)

AuUsdEsY AaUsAL

Aerobic exercise Pain sensitivity

(Pressure Pain

Dynamic resistance

exercises

Threshold; PPT)

Uadenau

* BMI
® Levels of physical activity

® Smoking

® Sleeping period

JUN 1 wanansauluafalunside

6. fdenudniianiz (Definitions of specific terms) WsaAtignugU UAN LY

Tun1593w (Operational definitions)

6.1

6.2

6.3

6.4

6.5

Hypoalgesia fianumngienuiiutiniianasainnisnevauessod
nszduiinrelAnanuduuan

Exercise-induced hypoalgesia (EIH) fauvsiginnisananuidulin
wazarlreruiutinlnesluiiatussuinnsesnidinenas
VNS T E T

Aerobic exercise {uniseanidinewuuiideddorniaviosendiaunde
fosmelavariioansidenie

Dynamic resistance exercise LJun1500n1183n18uuUiiusImnuaeyin
mswadeuln

Pressure pain thresholds (PPTs) Aszfuaruddniduntiesfianiile

BRNLIING



7. UaNa1584IN1939385551 (Ethical considerations)

nsaiunuidegiTeasiinainageiuieneasidendie o MNeveeivauide

lngliUatadeyaivenanaing taun Fonuddy Inguszasanuide 353y dnwaenis
¢ al 3

Lﬁusé’fazgja 33aznaﬂumﬂﬁmwim%’aaﬂa 009U lgvUN A AT UIINNISIVY 111D

'
L4 = Ya o a

p1aad A LATUTDUAaT LA 827 09N UINUTTEASUDIULA NIV HISVIANUTULDUN

Y Y

oanavirsiiuanednuaidnuslasatanaiasarunsadnaulalaeg1edasywaraiuisaoan

nn1s3delanaenal Jeyanneifesivenaadnsazgniiuiluanudu mndinis

= o %

iweNan I Iauadun e Jeyalafiaunsasyyisiiuanaveseataing ozl

)

v o
a v A a [

Usngluseau wazidetasadunisvinide flideagyinanedeyaiieriui n1533ea5s

Y
[
(% a v

g1anainsevdadsTEnien1svinIdeviall {Idedinsaeuniuiazn iUl

D

[

S9N IUUAY sualaessunisteetusuns1gnarANUL LR AR ULAe

v v 1

ENYANITNIITT U LAy sUguNeIUIa U eI unINeIn1s bl AT w3 T8 a1l

[y

aranadasdiin T ideddsimenalndifesiuiivaz3Tesdud suinveuaildine

o
Y

MNUUR

8. VBULINVDIN13IVY (Scope of the study)

1A59N157988ENSIUTBULTIBUNATDIN1989NA1EINIBWUY dynamic resistance

a 1 1

exercise Way aerobic exercise toanlinlutin@nwInAvIENauAIne 33901858nIn9

Ya v o

18 - 25 U gadnnsodlaglviglinsuddeviuuuasuniy Warunme §33evinisinen

Y

suAusdniuliniesfiandlonanusing (pressure pain thresholds; PPTs) nowuiEy

[ oA [

1FARYMUNGUNELT13 11Ty

q

[y

TUsunsunisesnmaenie Wilusunsuniseaniindaiugl

[

al

Juaanle warUsyily A1 PPT 9nAS99Uing1a1neaninadnie (AS9N1) hagnadann
29NANEINNY 15 U (A3 2) waziraRleunlglunisiasieinan1ans

9. wanseuszlewifinninazldsuainn1sise (Expected benefits and
application)
9.1 Bouinszuiumideluuyed Tungudsznnsin@nvinanefiguaing
9.2 L%‘ﬂuiwaﬁua\‘immmehﬂizm’mmiaaﬂﬁ’]’ﬁamﬂDynamic resistance exercises

WAz Aerobic exercises lunguuseyNSUNANINAYTILTFUNING



9.3 anunsaddeyanaddelulduseloviluivdnla



10. M5UIMNTUIBUATAT519N15UJURU (Administration and time schedule)

939381 MUNSAMRUIY Fau) U w.e. 2567

AvNTTY

1. MUNIUITTUNTTUTLAYIVDY

2. aautaanulAsesnasuivey

3. 9a3uUNINNTNTEFITUNTITE UL LE

4. MsnudeyauazUsziianatoya

5. MylAsgikazMsLUanatoya

M5 1 NTUIMTNWIIBRAEAT1NTUH TR



11. yuussunad (Budget)

A e A

Lﬂ%‘laﬂ pressure algometer
woaNeend pad 1 ndes 50 u
weanegeadvisuaaile 1 ans
fiug 1 ufim 5 vi0

IR INDATINTAURILD
ANMBULNU

Alg957unIdY 9,849 UM

99

85

65
3,600
6,000

U

um

um

um

UM

U



unil 2

NUNIUIFTIUNITN

'
(% v v a

a d’jVQ 2 % a a a 6 @ 2 :.}I
TuanAdeiifidelasuainannenars manuddenanuianiulgadulssinalneuas
1 dl [~ = v v d‘ [y o d‘ ¥
A19UENA LN LT UL LINSTUNSANIAUAI LA A UNITEBNNAIAINELNDAADINITUINALE

n1seeniaINIY 2 Ussnv Jeaguanseddala fell

o

2.1 Hypoalgesia

Hypoalgesia s auliedusaruduanfianas awnsnfedudefinisdnung
vidpanasasdadiinszduarmdulan (nociceptive stimuli) KaYas hypoalgesia 91aLAn
MNVvaELIAY NMsdNTa N3iulsEnueuian nsegneldnnivessin naoaau
anves hypoalgesia p19unNaTAnguen wu sngulelesss vioasiaifisnanie
NARTULEY (endogenous opioids) luusingn1saiae 9 W hypoalgesia linannisesn

A8y (10)
2.2 Exercise-Induced Hypoalgesia

Junseenmdinefinsziunisananubveeinisin lnednalnfiintuegralu

szuv (11-12) ag19lsAniunisesuieiseenalniiduniseanniasnie deldiduninudalu

L% v Y = =

Y390 despwinisAnwidelulusuian munsAnwiidiuuing1ain nalnflenalfeitesiy

9

nawkile warn1InsERusTUUUsTaieduginuiantin Inslanived b oanniee
n1gazdnisuadivesnauiiieaty vilAian1snseduUateuszam A-delta lvidenszua

Uszamiiiedudinisiuanuidniduln wasnszdubissuuUszamaiunanandsansuseiny

asadifeglussuulsvamdiunansiazadiuuaty Usenaunig endogenous opioids ke

o
YY)

endocannabinoids flgnsdugiainisuin (13)

2.3 N1599NN1aIN8LUUKBISUA (aerobic exercise)

miaaﬂﬁ’lﬁqmmwuudiﬁﬂLﬁugﬂL.L‘UUﬂ'ﬁaaﬂfﬁé’amﬂﬁﬁmiﬁ’]aaﬂ%wuLsﬁﬂq
! ~ v o w ' a e ~ A a ° v oa
919018 FIADIDDNNAIAINTEFADLLBIUTEUI 15 DY 45 U WaNI9assINYIV AN LNS
a a Y a & ' = v & o
lyadsuroadon niviiuaudaneg ukasudwsweIna1lon Ui lngauninyeInis

20NMAaIN18z AoV N nlgIneaumladus W uaudsAd1vune (14) 9nn1sANYI



UATYNUIINITBOANIFINELUU KOS UAEIUT50aAAN IR BDIN15UIN KAunabn
Y93 descending inhibitory pain pathway m°11ﬁﬂizmju3zuu endogenous
opioid Wag cannabinoid systems Y85 19133U398 7N T01N15UINVBITLUUNTEANUAL
9 & o w a | a Yy oow = ' S a
naNuLle (15-17) 1nen1508nMaanN18buULELsUA WY 11539 Yudnssnu ¥sen1531eun Jua
sensananuiiutinldludfifiavanduazdfifonnisuinEesa (15) Inenasuidouansy
WIUIIME99INN1T9DNNIAINIURUULDLSUA mmi’ﬁm%ummzammLﬁunamms%’ﬂm
$#18991N990AN8IN18 (4) MetinalnneIvesnu EIH 81LARNNNSIANTUYRIESAa Used
1 I3 A d' d' ::4' v (Y] a 1 = v 1
Wy UlnsHULazaNs@aUsTaMNNeaInUsEUUlaUaauntus1anie (16) N1SANWIEINUIN
NAYDINIT A IULADATNIALTY 1NN1TDINNIAINILLUULDLITTADIVUNUNITATLINY

Y

ﬁ’]i@?%?iLLﬁua@ﬂsﬁLﬁ]ﬁLumaLEJE’JV]Oﬂﬂ‘iuG]‘L! V]’]IV@’JWSJLR‘IUU’JﬂﬁﬂﬁQEJEJ’N Hedn

[

o (17)
2.4 N1599NN1AIN8AWBLSIAU (Resistance exercise)

nsoenidinedeusiiny Wunseonidnieleglihminanuseiiu ieadns
AL ustuazi uvwnrenduile Fun1senfideniewuy dynamic resistance
exercise \Juniseenmdsniewuuiiussdumaynsedeulmynliiansuaduasaane
FANIUNTVTUTDRDANEY AIBUTIAL ovlinauilaufusesdadunsiuanununiuy
(21) 91nN15@NW1U84 Abigail T. Wilson waganizlud 2567 (18) isjaiufnwinisananiy
Sutniintundsainnisesntidame (Exercise-Induced Hypoalgesia, EIH) lngiidn3iu
79899nN189N18ULUY dynamic resistance exercise ﬁﬁmmwﬁﬂﬁumﬂﬁf’mﬁﬂumju
gnanaiasiidl asumww Ineinnani15An®121nAT pressure pain thresholds (PPTs) 119A310
n&anile quadriceps way trapezius Ingfinisianauniseanmdinie seninamsoanings
18 waruiivdsniseenindenie nadnsalaglmsiuin d PPTs fialundaile quadriceps
way trapezius Mnsukarndin1seenmdmeldiinnuuansiiaiusgedivedne UNEDR
(p>0.05) aghilsfiniu e PPTs lundnauile quadriceps gendnen PPT lun&anile trapezius

Y Y

a8 ulledIAYNISEnR (p<0.05) InaA PPTs Tunaiuiile quadriceps LAAINITNDUAUDIND
nsanANLIuUINATRRUAIINEILTLD trapezius FedannaBIiuNITANYITDY Hejne A ez
Auzlul 2562 (19) AfnwINaTeINITENAIINBLULIIA NSt naisureden (blood

flow restriction exercise) $3uffun1seaniaenisuuultusainurenisanauianidvye
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91nn159enaine Tun1sAnwillainisinan PPT Tunduiiie quadriceps wi9919700n
o w Y av My o w = Y & . LYy oA o Y &
mManeuazdsildlaeeniiasnie saudanduile biceps brachii 1sfinta waznaiuLiie
trapezius 197 kintn lngdin1sinnauniseaniidinig 5 u¥l waynain1seannianien 24

T W19EINISANEIVIEILLA 8T UNATRINITANAIURUUININNITEDNATISIN 8 LU

[y [

Taundin wadaila11AdeNINAnNd15298av89 EIH 581I19N15980AN89N18wUUAWNIUlauiin

o

PN | I =5 = a Y] o & a s =
NHANY[Y @EJ']\TvLﬁﬂG]']ﬂJENI&I&IT@&I@LWEJQW@LﬂEJ'Jﬂ‘UNaaWﬁLLaZ‘WqiqﬂLﬁ]aiWLMNWSﬁNWﬂ@Iu

Y 9

nseanmdineUszinil dedunumanifsazvioutiianudndulunisidoiiuiiy essy

sUkuunseRnidInefiduszdnsnmgegatunisanauiulan
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unii 3
521U8uiFINY
3.1 3ULUUNUIRY

N1sNARRUUENAMTY Quasi-Randomized Trial

3.2 521080735798 (Research methodology)

3.2.1 Ussunsg dnfinvinavie mendewusviaed

3.2.2 NHUA7aE19 dndAnwane Inendewusivged 91g18-25 U

3.2.3 naeinnsdndeniuauide
NINN13ANB1EENATII3IU38 (inclusion criteria)

1. iwAYY
2. 91991y 58 18 - 25 U
3. Al BMI 18.5 - 24.9 Kg/m2

WNEUINISANDIENELATIBNAINIIUIY (Exclusion

criteria)

a a v

1. gusuItenauggaidenyinluliaiunsodnsineuide

=>4

Wy In1suindurasyinnsagey seldsualiRmguenivile
NI
2. fnsrumelasunsnAnsensAaIueans

'
o w a

3. fiiswiilsauszdrdnonandudunnediodoud13uide

wu lsalsarla Aanunulais lsaiia

4. gl dFunsdnundneiBaug wu IEsunsnudeeis
nmelu waznigusn w30N155nEIMINIEAINTIUA

5.ﬂﬁﬁmimmL%U?Jaaismﬁdauamm wudulvintwivg
(ACL Injury) fawmaou (subluxation)

6. {ii13uiinsuialiusuviaingq (recurrent injury)



3.2.4 NISAIUIUNGNAIDE

HUsunsIAATIzvvenadsasy G*Power 3.1

Y Y

1. Statistical: Means = Difference between two independent

means (two groups)

12

2. Type of power analysis A priori = Compute required sample

size-given
Q, power, and effect size
3. Input parameters
- Tail(s) = one
- Parent distribution = Normal
- Effect sized = 1
- O err probability = 0.05
- Power (1-B err prob) = 0.95
- Allocation ratio N2/N1= 1
4. Mean group 1= 6.23
5. Mean group 2 = 8.03
6. SD group 1= 2.04
7. 5D group = 2.03
8. Output parameters
- Simple size groupl= 23
- Simple size group 2 = 23
- Total sample size = 46
325 faulsildlun1side
1) Fauusdu 1dun dndnvinavefiguaimg
waglUsinsuN1seanNmIaINIY

2) Aaudsau laun Pain sensitivity

3) daudssunau laun BMI, levels of physical activity,

smoking, sleeping time
3.2.6 nssdislumsinudayaive

1) WUUNBSULEARIALEUEDNATINS NI



2) wuvgsuaudmsuNTdnsdve uwuadu 2 @ leun
2.1 il 1 Jonyadiusi
2.2 @il 2 Feyaaunmiinly

3) wuudaunu Levels of physical activity (GPAQ

questionnaire)

4) @970 LasAUARIEUAT WD IRMWALINANLLLD

gﬂﬁ 2

5) asedlieinsyAuausdnnaiutin (Algometer)

13



6) UIRNIIADNITINISHAUIILD

7)

gﬂﬁ 5

8) Triplex pulley Tu Dynamic resistance exercise

14
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3.2.7 3Bnsnudaya

1) FUABUNITNAFDU Aerobic exercise
1.1)  Wilii1391338 Stretching hamstring and quadriceps
muscles ¥ 10 A 2 17
12)  Safn PPT neususenmadnie
13 Wiidr3m38e Warm up SuiAuvuglsaudiean Heart
rate (% of max) agjﬁ 65-75% of HR max lnalgu1iin
Tmensinisiauialalunisinan
14)  fidr31ATiEudmmn3ne Bruce treadmill protocol

(MUAITNAUE) 1AALADY LNUTZAUTUSTDY GVINd]

A3 uaTeaunsavila
Time (mins) Stage | Slopes (%) | Speed (km/hr.)
0-3 1 0 2.7
3:6 2 25 4.0
6-9 2 5 55
942 a4 7.5 6.8
12-15 5 9 8.0
15-18 6 115 8.0
18-21 7 12 9.7

57497 2. Bruce treadmill protocol
1.5)  daA1 PPT MufndsaInoennnaenig
1.6) A1 PPT #8991nn1500nA18enIe 15 W1l
2) %guﬁaumivmaau Dynamic resistance exercise
2.1) Iﬁt}gl,‘i’hi"mﬁﬁﬂ Stretching hamstring and quadriceps
muscles ¥110A%4 2 10
22)  Saen PPT newsusanfidane
23) A1 1RM
24)  Tifidniuidvoondidsniemu Protocol v 8 ady/

WH VINTIAUA3 9 LRgITINNTENINGNTR 1 Wi
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[

25)  49A1 PPT Yiufinadannaaningdnie

26) A9AN PPT #8991nN1909nA89N18 15UN7)
3.2.8 @0UNYINN15398 Inendoiwudvged

3.2.9 S28zaM I IuN1s1199Y 1 9

3.3 nsUsEaIanadayauazn1sIAITIZtaYa

afAnldlunsineideya

3.3.1 Ansgideyamiluvesiiinsuidesneafiidamssaun wu wa ey

3.3.2 NAADUNITWANUAIBYA (data distribution) Adgalid Shapiro-Wilk (SW)
test Tunsdifivuangusiognstiosndt 50 au

3.3.3 nssluanuastayaund (normal distribution) 19&@# Unpaired t-test

334 n3dlfinageuAuLAnd1a3zninangy 1Wadf Two - way Repeated
measure ANOVA

o w

3.3.5 mMuunTzAULEdAN1Nadsn p-value < 0.05

o

3.4 119501501150 INUNISUNTIZUINVBY covid-19 VazANTUIUIY

ﬂ'auL‘%'mﬁﬁﬂﬂimaaumaﬁ%ﬁaﬁmmmiﬂmﬁumiLL‘wészmmm Covid-19 #isil

3.4.1 Usziiiuauidsses Covid-19 LAz IR NN INI8LaZnTIT ATK Aousy
NAdU

3.4.2 Juszesieseninayang Tanthnineuowasia3astosiudug muainy
Wiz ey

343 YanuarorngUnsainnduililunssuiunisifedieiendiie noudh
ndulUldlmifugidnsnidesedy

o ¥ 1 Yy Yoo

3.4.4 YSumwuataninglagd1iagidnsiuide wavuiunanin Tli1siide
1150LAUNI1 5 519 Tuldasyiaaan

3.4.5 USUnszuiunisiay weannsdudalndde wu nismeusuvaauay i
Wasuannslinszae By wuvasuauiava nsdunwalldnisaeuay
NINTANAN (Telephone interview) %38 online-dept interview LNUAT

Funwalhuu® i (Face to face interview) wevinilaudnduazaos
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uni 4

NANI5I8

9197 3 wanstoyaniluresdiinsndde Inslunisfnuiimsnudidnswidels 18
& &
Ay ngidunmvgyiane

Participants characteristics Aerobic exercise | Dynamic resistance exercise
(n =9) (n =9)
Age (years: Mean+SD) 19.2 + 0.83 20.83 + 0.98
BMI (Kg/m? Mean+SD) 22.62 + 1.26 21.76 £ 1.61
Levels of physical activity
(GPAQ questionnaire)
- Low 0=5 n =8
- Moderate n =3 n=1
- High n=1 n =0

#5797 3. General characteristics of participants (n = 18)



19

Left side of upper trapezius (UT) Right side of upper trapezius
. 8 1
7+ 7+
6 1 6+
g 51 g' 54
>4+ 4 +
E 3¢ E 34
2t 2+
) & 1o
s [ immediste | Aterismn | O T icie T T
me s \ i ‘ an | mAe 34 i EPY ase i
@mRE 345 l 35 359 \ ERE 316 348 ‘ 36

11117; 7 Pressure pain thresholds (PPTs) values (mean and SD) of aerobic exercise (AE)
group (red bar) and dynamic resistance exercise group (blue bar). Left panel = Left side
of UT, Right panel = Right side of UT (* greater than baseline when compared within
group (p<0.05)).

35U 7 wansein pressure pain thresholds ¥89na14LLe upper trapezius AU (SUN 7,

&

v 1%

F18) LagAIUUN (gﬂﬁ 7, 47) Inswnw X wanin1siudaya 3 9aaan Ussneusie newsen
M&ine ndseanmdeneriufl wasndanineenmdnie 15 uifl Fansmlurdunazuanina
UBINGY aerobic exercise aynIMUYNATABLAAIHAYDINGL dynamic resistance exercise
WaTWLAY Y LaRIfeA pressure pain thresholds laednuaeidu kef annnsiagLiiudmn
pressure pain thresholds ¥84931nN1598NANA9N18RUATAGINT1 PPT 984 aerobic
exercise NOUBDNNIGIN1Y 08 1NT U ud1AYN19a0H (p<0.05) d9UA pressure pain

thresholds #d391noani1aINIe 15 Wil Juuiluuasasiavaglnafeaiunausaninanie
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Left side of biceps Brachi Right side biceps Brachil
8 ! 8
7+ 7
6 T 6
5]
s} g,
£l £ 3 ,
24 2
1+ 1
6T e immediato Aert5mn | 0 Basoin immodiato Aftor 15 min
BAE 202 ' 330 | 202 ‘ mAE 287 ‘ 322 \' 318
@RE 254 276 ' 263 mRE 247 ‘ 284 " 277

juiJ‘ﬁ 8 Pressure pain thresholds (PPTs) values (mean and SD) of aerobic exercise (AE)
group (red bar) and dynamic resistance exercise group (blue bar). Left panel = Left side
of biceps brachii, Right panel = Right biceps brachii (* greater than baseline when
compared within group (p<0.05)).

g‘d‘ﬁ" 8 L@A3A1 pressure pain thresholds yoandnuie biceps brachii Augy (g‘d‘ﬁ 8, 918
lag pressure pain thresholds ¥8931NN1588NA1EINIETUNTAIGINI1 pressure pain
thresholds 184 Aerobic exercise agnafiduddayn9ain (p<0.05) wiewSeuisutunau
99NANAINNE dIUAT pressure pain thresholds #EIAINONMAINTEY 15 U duuluuanas
unvaglnalfgsiunausenindinig @i ATl (EU‘?{ 8, 17) luwunndanuunnsnge gl

HedAgyn9ats WolSeueusenInysennuedn1seninainIy LasyaInasaIneen

ANRINY
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Left side of quadriceps femoris Right side of quadriceps femoris
7 § 7~
6 64
5 5+ =l
L |
3 4 CXR |
=3 3+
£ &
2 2+
1 1+
0 0 Aftor 15 min
BAE 511 [ 572 578 WAE 531 596 57
mRe| 478 514 a9 @Re 478 481 491

1‘0‘17{ 9 Pressure pain thresholds (PPTs) values (mean and SD) of aerobic exercise (AE)
group (red bar) and dynamic resistance exercise group (blue bar) (* greater than
baseline when compared within group (p<0.05)). t+ Aerobic exercise (AE) group (red bar)

was significantly greater than dynamic resistance exercise group (blue bar).

a

SUN

Y

9, 918 warmuYN (JUN 9, ¥1) Ingandeyanuinlaianruunndsed 19itedrAyn19ada

9 LAAIAI pressure pain thresholds U84nA1LLLE quadriceps femoris AU (gﬂﬁ

dloiU3auiieuseninelssnnueiniseaniidiniy wagtiaamasanesniidaniy uiile
NANTUINAVBY pressure pain thresholds vaandauile quadriceps femoris (E‘Uﬁl 9, ¥31)
31nN3IMIZLAUIIAT pressure pain thresholds Tunau aerobic exercise #d331nN1598N
MasneviuniiAtgand PPT newsenniaeniy agreilluddgmneadia (p<0.05) duen PPT
w§neenfidsnie 15 undl uenanilan Pressure pain thresholds iewFeuifisusening
naun1see&sniefiviananiuindsaineenfdsnienuinngu aerobic exercise fin
pressure pain threshold g4n31 dynamic resistance exercise 8¢ 19 Wed1Ayn19aif

(p<0.05) Bnee



22

uni 5

aAUTYHALATETUNANTITINY

INNITANWIN W IUNINUTT NAVBY exercise-induced hypoalgesia (EIH)
aunsainTulanasainniseenmainie 3 Useinn Usenaunie aerobic exercise, dynamic
resistance exercise, isometric resisted exercise anYayanilutagiunuirgluuurenis
sanmdneidunideuniniigaluniseandidenie laun n1seeniidsnisuuuwelsda
(aerobic exercise) kazn1500nA18INBLUUTTUTIAU (dynamic resistance) (4) @981177
namieusziiuuRazUsELAn1seanindenieinane exercise-induced hypoalgesia (EIH)
981915079 1791l aerobic exercise LYUNITTUTNTEIUNIDAITII TALAUTEA VU pain
threshold TuuSnadldeundaniionan (local muscle area) wazuneassluusiianlalaly
UNAN (remote muscle area) A8 LALAINKANTANYINUIINAVDINITODNMAINYAINIT
W NTEAUTD pain threshold Usgaaas 15%-20% 91uiindsainniseennidanie uaeeialsi
13 NISANTUYDY SEAUVR pain threshold aunsantedlalugiedu 9 wintundsainnis
paniaenie lngnuindnsidsuudasniiaduegaideddgynsainogluyie 5-10 wni

[ < Qy o w = 1 dyl = U & r-:l 1 I
NAINLEASAFUNITOONAIAIN1Y FIUTI1 EIH Auandeguluiiesludieszezinatdu 9 (20)
UDNAINUNIT89NANFINTBUTELAN dynamic resistance exercise LU circuit training %76

a LY . a v & Hdg v [ 1 1 @ v a
W USEAUYDY pain threshold Tastanwizluuiiiunduiienldnunan waegrslsAniuddl
nsAnelluNAITUNAYDY dynamic resistance exercise #ie EIH WiaLiguAun15@ne
Y83 aerobic exercise
INNITANWIN HIULIVDINAVDINITDANIGINBLUULDLTTAMe EIH M4
= 1 [l a 1 [ o aAa 1 o w
n13fnweg1aLnsateNInfiga egelsiniy Jadeninass EIH Tun1seenmdniswuuus
15Unfinanslia Inslanizegnedednsnavesanuntnluniseoniidiniededeliinnudaiau
(5) 31NN1SANWIYBY Vaegter HB wavamy Tul 2020 laeduluiiasnalnnisanainisuan
¥R49IN08NANIN1EI N1TRNMRINIEAENTEUTEUUUSEAmNaslliAnnalan1sandan
11U descending inhibitory pain pathways 9 tract 983spinal cord Imamiﬂizﬁﬂﬁﬂﬁd
= .. . . Aa | 2
a15ANUsELAN endogenous opioids kagd1s endocannabinoids muagiuiwmawwa KINEY
MBIUEIeINITULA (15-17) d1un1599nAIaINIBILUY dynamic resistance exercise Lin
NMTANSLEBAA contraction lUnseaulaeUseam A-delta viluinseaussuudszam

narsliiianalnnisanuini1u descending inhibitory pain pathways 7l tract YBIspinal
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cord tedunszuaUsramluiudimssumudinduinlaensnasdulindsasedussian
endogenous opioids kag@1s endocannabinoids ﬁlﬁaEJu'sLu‘i"NmEJZJHHETL?fuLﬁEJ’Jﬁ'u L6
ogdlsfinunaln EH Adnaduis 2 Ussiannisoonmdaniedalinad dliannsnagUls
FaLau (15) (21)

INNISANEITRIUIINUT USeenn anumiln szesnandfinnsdu dnasenis
N3z UTZAUVBY exercise-induced hypoalgesia (EIH) U1an15@ nwuansliviuiinisesn
f§an1ege acrobic exercise aghereliasUszanm 30 uniituly awsudiunaves EH g
Fovau Tnsamzdiovlusedunumingl moderate intensity Wuguly (22-23)

Tunsanwrounthinuidinanisesnidnisuvuwelsiafildnagonndes

(%
YA v AaA a v

AUNUIBVRIRIeliina deludwes immediately effect WulReniunIsAnARNILLN Tay

kY

¥
=

Wuden PPT Wiinduluyaendsniseandaniewuil (immediately effect) Fensinwille
SreeUMIRLTUee PPT ﬁﬁuﬁiumﬁmﬁm Fufindsanniseenidaniedienisty
fi’fﬂimuﬁﬁmwwﬁﬂmmmsaaﬂﬂ"ﬂé’qmsJaguJ'ﬁ high-intensity exercise (>75% VO2max) 1y
flaedsnisiutusad shunus forearm Wadu 6.0% (p<0.001), #uuUs lumbar T
10.1% (p<0.001) #1wnU4 calf AT 13.9% (p<0.001) VSN ALR LTy 10.29%
(p=0.013) (24)

91N15ANY1 Henrik wazaniy 1wl 2018 7 Anwinaves EIH @9y aerobic
exercise faun13udnseIuMIETEELIIa115 YT %E991NBBNAIEINIENUIT AT pressure

[y a

pain thresholds (PPTs) T sgelidedfgyyneada (p < 0.05) WealUTsutneuiuaInau
PONANAINTY NNANULLENANYBIN1TERNANIN1EAB quadriceps muscle hazu3La? balla
NA1ULL DN NUDINITOBNAIGINIBAD Upper trapezius) Ua 49101 UAN1TTAA N 881
W3guinuan PPT 8nAsaunasn1sin 15 w1l wuinkildnisivasullasvesn PPT agill
WedAynvadndfy ogdlsinudionSeuifisurues PPTs 52139 guN15NA80IME391n
Y ! a & | o & v & | a & ]
n15YUTNTIIUL WU PPTs LANTUOE19LAUtalus 2 ndnuiile lagwuann1siiuiiuge s
PPTs 191AN quadriceps muscle 1ANEIN11 upper trapezius (p < 0.001) (25) 91Ny a

Y @ 1 a & [y v 6w & v ag v o w 1
WaRIlALALINANSINNT YD PPTs anaduniusiuillenany ldeanniasnieuinnin taaglu

]
a

n13Anw1AselveITelAANY A BIRUNITIINUVBINA UL BYDINITEDNNNRINIETY 2
Uszlan Fedmnuuans19iue1adInane exercise-induced hypoalgesia (EIH) @ sa@131150
a5UlARll N1999NAIIN1BILUU dynamic resistance exercise M98nARINYAU triplex

Yy v ° . Y & o o a o & . .
pulley Imsﬂ,‘wamsmm knee extension NANULUBNANRANVIINNIUAB quadriceps femoris

muscle @13150n52AU EH 19 9131899 nn15ifinduressedu endorphins Tuiden @99qe
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[

ananuiulanlusseznamdiniseentidenie (26) usenaazdeadinsmid Tnvesseiu
endorphins fikudaseluluntsinuafomti venani nseenfmdeneuuuifaedia
UsrAndnmwesszuulszamlunismevausssonudulanld (27) n1s3auu treadmill 14
ﬂé’wulﬁawmadau 191 quadriceps femoris muscle , hamstrings muscle, gluteus muscle
uag calf muscle (28) Fepnafinalunisnszdu EH Mautauiu Tnsowzideiinisosn
M&neegsraifiedduszezinaiu Tnen1sivamnsaiiuszsu endorphins wazdmaliin
Ausanneunatswazanaudutinlaegelised@nsan (29-30) Tuniseenriidenie 2
Ussuanil ssfufingrniefioontdnie szevnailumsesniidinie dldaunsoagulé
L‘TjJustﬂzﬂﬁmL‘ﬁaﬁaaﬂﬁwé’amsLﬂwﬁuﬁlﬂﬂszﬁu exercise-induced hypoalgesia (EIH) u#
Fafitadedusaude

1NNITVRUUEDUNTU levels of physical activity (GPAQ questionnaire)
VB3I UITY WUd15ENIN 2 ngu H52AUved physical activity Funnanaty 39919
danase exercise-induced hypoalgesia (EIH) Tnan1s@nw i Hiuuinudn sedu physical
activity figefinuduiusiu pain threshold fikfisdu usdegslsfinm muideddnwineu
Mﬂﬁﬁﬁﬁﬂ@%ﬁa’)ﬁvtﬂlﬁﬂjﬂﬁﬁL?SUWUdWlﬁﬁﬂ’J’]ﬂJLLGmG]"]\i@ﬂlﬁﬂﬁﬁﬂﬁﬂﬁ@ﬁaﬂﬁﬁﬂigﬁu EIH
wmwmjmﬁ'ﬁszé’fw physical activity #i19fu Faliduinusuna wavarududulnesiuves
physical activity 813lsidsnansgnulagnssnanisnouaues hypoalgesic #adn1500nA1A
n1e (31)

yena1ni Jadeifinansenuse exercise-induced hypoalgesia (EIH) Tu
el Ae miquw‘%' FTUTLIAINITUOUNAU UarAINLATEN @115005U18LAAINNISANY)
84 Koltyn KF Tu¥l 2000 wuinmisguyvidenasieszuuialauaznassiden siudanisan
avwaunsavessnielunsdiinnsivaieulafnvazesntidnie fweasifanisnszane
99NTLIULATATT YI8anALE UL LY B—endorphins waz endocannabinoids 7
\Agateetu EIH (15) waza1nn1s@ne) Droste wagansz Tud 1988 wuitarsiladuluywi
nszfussuuUssamaumininlussosdu uinislénusg viliAensdouvessruui dea
TWnsnszduii suduse EIH anas (32) 91nA15Anw1989 Paalasmaa wazauy Tud 1991
nun1sueuvauliiieane (sleep deprivation) ﬁﬂﬁamszﬁuaaﬁmuﬁﬁm%’mﬁ’umiﬁuz\]
AUTIANIW 19U growth hormone Wag serotonin @ sfiunumlunisusuaunanissuiain
Butngae (33) uenanni n1sAnwves Pertovaara wazamy Tl 1984 nuimsueunay
liifisaneri liifiuseduves cortisol §udusefluuainuaseaiionatnvinsnisvds B-

endorphins 5111999018908 Y11 EIH dUsz@nsninanas (34) 2100154091 189
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Koltyn wagatuz Tul wunAnuasunisossadnalnssuuussamadunimanuazuni HPA
(hypothalamic-pituitary-adrenal axis) ¥1191uRAUNG Feann1snasgesiuuiiineidesiunis

anAULIUYIA (35) uananiin1sAne1ve9 Kemppainen wazang Tud 1985 wuiwaves

1%

ANAsEARe EIH wudgnianuasengienaneuauewie EH ladniwselinevausuay

'
v

L 9991NANULAS YRR LA ANTTE NLaUkaLNaS b lalau N vavun9nalnnisanmny

WWulan (36)

LY [ Y 1

a dyd ¥ o w = ¥ a dyd [J ¥ a v
NUIYULVDINAVNUIZLNITABD UYBWINITUIIYY %'W‘LJ’J‘HESLSUWTJ@JIUQ’]U’]‘\]EJ

oy fifleanguaz 9 au 2 ngu 59T 18 AW 9NTLSIFILILIWILLIINTINITeTaziing

clinical significance 9zagfinquay 23 AW LU MuN 46 AU wiRIEITEZIATIUNITAY

Payan i ilildduiugiiisiidereudialssieeavilvidnasie clinical significance

data Yevianansesilenliluniseanianielungy aerobic exercise lun1svaasldg el

o w

aussaurluTndanialagau1saninNuTulanluny 12% feinlilinasemnundnilglunis

PaNMNaIN1eNNTEe Y EIH uanandniseeniidaniglungu dynamic resistance exercise

g triplex pulley fig@nw1 protocol Allunisnsziunisesnidaniy EIH dee Useneu

ugnAuuIminYes triplex pulley A9 miniiuduiiay 0.94 Alanswilidnasionis

AN IRMUBE L1 deudazA TollanudunusldIaPPT Mdunuanauiile upper

¥ [ 1

trapezius TwiwAdetdeld duvinisdseaiinasianisiniswvesndnuile upper trapezius

YMIAANPPTs Ninla blwiugn aetuendgdLaualuyln nsdin PPTs Tuswndsnauilofinng

Y

Jurieund eannisindsfvesnanile

uideiamnsathluldneeadnld Wy Ussiannisesnmdinig was
Intensity Avnzaudsiidniilinsanin muscle performance waranunlunduiiendn
fldlunsoonidanie  Kiudsanunsniludssondldluauunfviodninieglugaed

21N15UINLEUTBINALLD LA
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