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Pe3tome. IIpobnema meproOmUMYEcKUX W TOCTOSHHBIX
Ooneit B cimHE, 0COOCHHO Y JIMI] CTapIIe COpoKa JIET, He
YTPAuMBaEeT CBOEH aKkTyalbHOCTH. I]ens: OLEHUTH JUHA-
MUKy 6oseBoro nopora (bIT) B mapaBepTeOpabHBIX TOY-
Kax B IpoIlecce pead IIUTAINH JIUI] C PACIIPOCTPAHEHHBIM
OCTEOXOHJIPO30M T03BOHOYHMKA. Mamepuanwvt u memo-
Obl. PeaOwinTanuio MpoBOAMIM C HMCIOJIB30BAaHHEM aB-
TOPCKON METOIMKM Maccaxka. B mccriemoBaHUsIX HpUHU-
Manu ydactue 11 sxeHmmH B Bo3pacte ot 30 g0 63 ner.
Onpenenenue BII npoBoaniiu B JUHAMHKE BBITOJHEHUS
10 ceancoB maccaxa. BeipakeHHOCTh OOJIEBOTO CHHAPO-
Ma OLEHMBAIM O BH3YyaJbHOH aHaJOroOBOH ILKaie OOoiH
U ¢ ToMoIlbio onpocHuka Pornanga-Moppuca. 3HaueHus
BII onpenemnsum Terzoanromerpom Wagner FPXtm (USA)
B MapaBepTeOpabHBIX TOUKaX (IIEHHBIA OTIET Ha YPOB-
He CVII-DI, rpynnoit — DIX-DX, nosicanunsiii — LII-
LIII)), a Takyke mapHO B BEpPXHEH YacTH TparereBUIHOMN
mblel (m. Trapezius, Touka Tr). Pezynemamut. He Obi1o0
00HapYKEHO pa3IMunil MEXy CPEAHErpyNIOBbIMU 3HA-
yenusiMu BII cripaBa u cneBa B McCClIEIOBAHHBIX TOYKAX.
Taxoke TOCTOBEPHO HE pa3inyalnCh U aHATHN3UPOBAIHCH
BMecTe cpenHerpynmnosble 3HaueHus bII B Toukax DIX-
DX, u LII-LII (o6beaunaennas touka D-L). [lepen Haua-
JIOM Maccaxka B rpyie o0cieqoBaHHbIX nokaszarenu BII
OBLTH ONTU3KHU K TAKOBBIM TSI 3M0pOBBIX JuIl. [locme kyp-
ca maccaxka bIl 10cTOBEpHO yBEIUYMIICS TOJIBKO B TOY-
ke CVII-DI. UnauBuayansubie uamenenus b1 B npouec-
ce Kypca Macca)ka 3aBHUCENIH OT €ro UCXOIHBIX 3HAYCHHIA:
IPU OYEHb HU3KHMX MCXOAHBIX 3HAYEHUSAX IPOUCXOAU-
70 noBeiieHre bI1 10 ypoBHS 310pOBBIX JIMI WM BBIIIIE;
MIPU BBICOKHMX HAOIONAI0Ch MocTenenHoe cHkenne bll.
3akntouenue. BrigBieHa TOCTOBEPHAs KOPPEISAIMOHHAS
CBs3p MeXIy 3HadeHussMH bIl B pasnudaHbIX mapaBepTe-
OpaJjbHBIX TOYKAX B JIUHAMHKE Kypca Maccaxka, 4TO CBH-
JIETEJILCTBYET O peaKIIMK OpraHrn3Ma Ha Maccax, Kak eJu-
HOTO IIeJIOTO.

Abstract. The problem of periodic and permanent back
pain especially in people over forty years old does not lose
its relevance. The research aim was to assess the changes
of pressure pain threshold (PPT) at the paravertebral points
during rehabilitation of patients with severe degenerative
disc disease (DDD). Research design and methods. The
rehabilitation program was based on an original author's
massage technique. 11 women aged 30-63 years were
enrolled in the study. PPT was interactively measured
during 10 massage sessions. The severity of the pain
syndrome was assessed using a visual analog scale and the
Roland-Morris questionnaire. PPT was determined using
the Wagner FPXtm algometer (USA). The measurements
were carried out at the paravertebral points at the levels of
cervical (C7-D1); thoracic (T9-T10) and lumbar vertebrae
(L2-L3); and in the upper part of the trapezius muscle (m.
Trapezius, point Tr). Results. The study did not reveal any
difference between the mean PPT values in the right and
left specific points. In addition, the average PPT values at
T9-T10 and L2-L3 points were not significantly different
and were analyzed together (the united T-L point). The
average PPT values before massage therapy were similar
to those of healthy people. After the course of massage, the
mean PPT significantly increased only at C7-T1 points. All
individual changes in PPT during the course of massage
depended on the initial values: at very low initial PPT
an increase to the level of healthy individuals (or above)
was observed; at high PPT, the gradual decrease in PPT
occurred. Conclusion. The research revealed statistically
significant correlation between the PPT values at different
points during the course of massage, which indicates that
the whole body reacts to massage.
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B o0mieil cTpykType WHBAIMIHOCTH OT 3a00JieBaHUMN
KOCTHO-CYCTaBHOW CHCTEMbI 3HAYUTEIhHYIO YacTh CO-
CTaBIISAIOT JIeTeHEPAaTUBHO-AUCTPO(hUIECKUe 3a00IeBaHNUs
MO3BOHOYHUKA [1-5]. YpoBeHb HHBANUAN3ALNY [IPHU JCTe-
HEPaTHBHBIX 3a00JI€BaHMSIX MMO3BOHOYHHKA JOBOJBHO Be-
nuk u paseH 0,4 na 100000 nacenenns. OcTeOXOHIPO3 MO-
3BOHOYHHKA SBIISETCS] HANOOJIee pacrpoCTpaHeHHO MpH-
quHOW Ooyu B crimHe [6]. B psage mccaemosanuit [7-10]
JlaHa TEH30aJTOMETpUYecKasi OI[eHKa 0OJIEBOrO MOpora B
Pa3NMYHBIX TOYKAaX IOBEPXHOCTU Teja. BBIABICHBI 3HA-
YHUTENbHBIC Pa3IHyKsi OOJIEBOTO MOPOra y 310POBBIX JIUII
OITHOTO ToJa 1 Bo3pacTta [11, 12].

B obmactn pusmdeckol peabmIMTAalNN TTOCTOSHHO CO-
BEPIIIEHCTBYIOTCS METOIBI BO3ACHWCTBUS Ha OPraHU3M, B
TOM YHUCJIC COBEPIICHCTBYIOTCSI MaHyaIbHBIC TEXHUKH, Ha-
MpaBJeHHbIE Ha CHATHE OoneBoro cunapoma [13-15]. Un-
Tepec i peadMIINTOIOrOB-MaCCaXICTOB MPEJICTABISIOT
napaBepTeOpasbHbIe TOYKH, YaCTO COBMAIAONINE C TPHUT-
TepHBIMHA TOYKAMH TIPH OCTEOXOHAPO3aX MMO3BOHOYHHKA
[16, 17]. Ilpu peaOMIMTAITMOHHBIX MEPOTIPUATHIX Ha HUX
BO3/ICHCTBYIOT NpUEMaMHu Pe(IEKTOPHO-CErMEHTAPHOIO
Maccaxxa, TOYeIHOTO MaccaXka U HEKOTOPBIX BUJOB MaHy-
anpHOM Tepanmu [6, 15, 18]. B HacTosiee Bpemst ocoOeH-
HOCTH OOJIEBOW WYBCTBHTEIILHOCTH B TPUTTEPHBIX TOUKAX
WHTEHCHUBHO n3y4aercs [19-21]. OTu maHHBIE MOTYT OBITH
WCTIOJIb30BAHBI B MPAKTUKE PEAOMITUTAIINH, OJHAKO MBI HE
OOHapYXWIM MyOJUKAIMi IO HMCIOIb30BaHUIO OLIEHOK
OosieBoro mopora ansi 00beKTUBU3AHMU d(H(PEKTUBHOCTH
peadMIINTAIIMOHHBIX MEPOTIPUSITHH.

Henp wucciienoBaHus: OLEHKA IWHAMUKUA HHIUBUAY-
anpHOrO OOJIEBOTO MOpora B MapaBepTeOpabHBIX TOY-
Kax B IIpoliecce peabMInTalyy JIHIL ¢ paCIpOCTPaHEHHBIM
OCTEOXOHPO30M ITO3BOHOYHUKA C HCIOIB30BAHUEM aB-
TOPCKOM METOIMKHU Maccaxa.

MarepuaJjibl 1 METOAbI
B unccnenoBanun Ha 100pOBOIBHON OCHOBE (IMMCHMEH-
HO€ MH(OPMHUPOBAHHOE COTJIACHE) Y4acTBOBAJIH COTPYI-

Among many different causes of disability associated
with disorders of the osteoarticular system, a significant
portion is accounted for by degenerative spine conditions
[1-5]. The level of disability resulted from degenerative
spine conditions is quite high — about 0.4 per 100,000
population. Degenerative disc disease is the most common
cause of back pain [6]. In a number of studies [7-10]
pain threshold was assessed at various points of the body
surface based on the results of tensoalgometry. Significant
differences in the pain threshold were revealed in healthy
individuals of the same sex and age [11, 12].

Physical rehabilitation methods, which may influence
the patient’s body, are constantly being improved,
including manual techniques aimed at relieving pain
[13-15]. Paravertebral points that often coincide with the
trigger points of degenerative disc disease [16, 17] attract
special attention of rehabilitation massage therapists. In
the process of rehabilitation, these zones are stimulated
by segmental reflex massage, acupressure and some types
of manual therapy [6, 15, 18]. At present, peculiarities of
pressure pain threshold at trigger points are intensively
being studied [19-21]. These data can be applied in
rehabilitation practice. However, we did not find any
publications, in which pain threshold assessment was used
as a objectively measure of rehabilitation effectiveness.

Research objective

To assess the changes of pressure pain threshold (PPT)
at the paravertebral points during rehabilitation of patients
with severe degenerative disc disease using the original
author's massage technique.

Research design and methods

The study was conducted on a purely voluntary basis
(each participant signed a written informed consent). The
employees of the Chelyabinsk Regional Clinical Hospital
(n=11), aged 30 to 63 years were recruited for research
participation. At the time of the study, the subjects were
diagnosed with severe degenerative disc disease, 2nd
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Huibl YensOuHCKoW 001acTHOW KIMHUYECKOW OOJbHU-
uel (n=11), B Bo3pacte ot 30 1o 63 ner. Ha MmomeHT npo-
BEJICHHS MCCIICJIOBAHUHN Y UCHBITYEMbBIX OBbLI JUArHOCTH-
POBaH pacpOCTpaHEHHBIH OCTEOXOHAPO3 MO3BOHOUHHUKA,
2-ii mepuoa. Maccax Kak MeTo/T peabnIuTanuu ObIT PeKo-
MEHJ/IOBaH BPayoM HEBPOJIOTOM W/WIN (PU3UOTEPATICBTOM.
HcnpiTyeMble 3aHUMANKHCh TPYIAOBOH JESATEILHOCTHIO B
OOBIYHOM pEXUME, JIPYTUX peaOWINTAIIMOHHBIX MEpO-
MIPUSATHIA, KpOME Maccaxa, B TIEPHOJT UCCIICTIOBAHUS UCTIBI-
TYyEeMBIM HE TIPOBOIMITH.

B kadectBe peaOMIMTAIIMOHHOTO MEPOIMPHUATHS TIPO-
BOAMJICS Maccax Mo aBTopckoil meronuke [22]. Ilpomne-
JIypa peaOWIMTAIMOHHOTO MEPOTPUSITHS BKIFOYaIa pas-
MHUHaHUE MBIIII] TTapaBepTeOpalbHON 30HBI, KOTOPOE CO-
YeTalloCh C OJHOBPEMEHHBIM MSTKUM BBITSDKCHHUEM
ITO3BOHOYHO-/IBUTATCIIBHBIX CETMEHTOB. D deKT aBTOp-
CKOTO METOJ]a Maccaka — pacciabiIeHne MBIIIIL U CBSA30K,
CHIDKEHUE KOMIIPECCUU MEXKIO3BOHOYHBIX JIUCKOB U KO-
PELIKOB CIIMHHOMO3TOBBIX HEPBOB, CHIKEHHE OOJIEBOTO
cunapoma. [Ipouenypy peaOunuranuu MpOBOAMIN C MH-
TepBasioM B 1-2 mHsA. BoceMb 00CIIeIOBaHHBIX KCHIIHH
nonyuwsin 10 ceaHcoB maccaxka, B€ — MSIThb CEAHCOB,
ofHa — 7 ceaHCcoB. JmMTenhHOCTH 00IIEeTo Kypca Macca-
’ka (C MepBOro Mo JNECATHIM CEaHC) COCTaBIsIA OUH Me-
csi. Bce MaHMITYIALUM MTPOBOAMIMCE B TIEPBOM TIOJIOBH-
HE JIHS.

Jl1st cyOBbeKTHBHOM OIIEHKH OOJIEBOTO CHHIPOMA B TIO-
SICHIYHOM OT/IeJIe TTI0O3BOHOYHHUKA U CBSI3aHHBIE C OTUM Ha-
PYILICHHS KU3HEACATEIHPHOCTH HCIIOIB30BAIA OMPOCHUK
Ponanma—Moppuca [23] «Low backpainand disability
question naire». OOcieayeMbIe KCHIIUHBI TPOBOIUIN
CYOBEKTHBHYIO OLIEHKY OOJIEBOTO CHHJIPOMA I10 BU3Yyallb-
Hoit anajoroBoit mkane (BAIL). MicrieiTyembIii Ha Herpa-
IyUPOBAaHHOM NTUHUM AauHOU 10 cM OTMeuan TOYKY, KO-
TOpasi COOTBETCTBYET CTEINEHHU BhIpakeHHOCTH Oonu. Jle-
Basi TPaHUIIA JIMHUU COOTBETCTBYET OMPEICIICHUIO «OOIH
HEeT», MpaBasg — «MaKCUMaJbHas HEBBIHOCHUMAs OOJbY.
HcnpiTyeMble oTMedaan COCTOSTHIE HAa MOMEHT 00cienno-
BaHus (mepBas mkana BAIII-1) u makcumanbHyro 00Jb,
KOTOPYO OHU UCTIBITHIBAIH B TEUCHUE TIOCIIETHEH HEeleH
(Bropas mkana BAII-2). Ilpu quHaMu4ecKkol OoLleHKe U3-
MEHEHHE UHTCHCUBHOCTH OOJIM CYUTAIIN OOBECKTUBHBIM U
CYIIIECTBEHHBIM, €Clu HacTosee 3Hadenne BAIIl otim-
9aJ0Ch OT MPEABITyIIero 0ojee, yeM Ha 13 mm.

OmnpeneneHue OOBEKTUBHBIX IOKa3aTrelel WHIUBUIY-
aIBHOTO OO0JIEBOTO TIOpPOTa TPOBOAMIOCH METOIOM TEH-
30aJIrTOMETpUH Ha npudope mpousBoactBa USA, Wagner
FPXtm, B eauanax kr/cm? TouHOCTH n3MepeHust Mpudo-
pa coctasiseT 0,3% ot monHo# mkansl (10 Xr), To ecTh
ommubka w3Mepenust cocrapister 0,03 kr/cm? TIpubop
nmeer kanmuOpoBouHslii ceprudukar NIST (Hanumonans-
HBI WHCTUTYT cranmaptoB, CIIA). MaauBugyaanHBIMA
6omneoit mopor (bI1) onmpenensy cTaHIapTHO KaK MIHH-
MaJbHOE JaBJIICHUE MPHUOOpa, KOTOPOE MAIUEHT BOCIIPH-
HUMAaJI Kak OOJIE3HEHHOE, BCE 3aMephbl MPOBOAMIUCH OJI-
HUM HCCIIeIoBaTeIeM.

Onpenenenue 3Ha4eHUil OONEBOro mopora B HIEHHOM

period (chronification). Massage, as a rehabilitation
technique, was recommended by either a neurologist or a
physiotherapist. The subjects were engaged in usual labor
activities. No other rehabilitation techniques, except the
massage, were used during the study period.

The massage was performed according to the original
author's technique [22]. The rehabilitation procedure
included petrissage movements to loosen muscles in
the paravertebral zone. Kneading was combined with
simultaneous gentle stretching of the spinal motion
segments. The effect of the author's massage was relaxation
of muscles and ligaments, reduced compression of the
intervertebral discs and spinal nerve roots, mitigated pain
syndrome. The massaging intervention was performed
with 1-2 days interval between massage sessions. Eight
examined women received 10 massage sessions, two
received 5 sessions, and one received 7 sessions. The
duration of the massage therapy (from the first to the
tenth session) was one month. All manipulations were
performed in the first half of the day.

For subjective assessment of lumbar backache and related
disabilities, we used the Roland—Morris questionnaire
“Low back pain and disability questionnaire” [23]. The
participants subjectively assessed their pain using the
visual analogue scale (VAS). Each person was asked to
mark a point that corresponded to the severity of her pain
on a 10 cm long ungraded line. The left end of the line
corresponded to “no pain”, the right end — to “maximum
unbearable pain”. The subjects marked the severity of pain
at the time of their examination (VAS-1) and the maximum
pain they experienced during the previous week (VAS-2).
The changes in pain severity were interactively assessed
and considered objective and significant if the current VAS
score differed from the previous one by more than 13 mm.

The objective indicators of the individual pressure pain
threshold was measured in kg/cm? using the Wagner
FPXtm algometer (USA). The device accuracy is 0.3%
of full scale (10 kg), i.e. the measurement error is 0.03
kg/cm?. The device is certified by the National Institute
of Standards and Technology, USA (NIST Certificate
of Calibration). An individual pain threshold (IPT) was
determined as the minimum pressure of the device, which
the patient perceived as painful. All measurements were
performed by the same researcher.

The individual pain threshold in the cervical region was
measured at the level of C7-T1; in the thoracic region - at the
level of T9-T10; in the lumbar region — at the level of L2-
L3, and in the upper trapezius muscle pair (m. Trapezius,
Tr. point). The pain threshold was determined before and
after the first massage session. To assess the dynamics
of changes, the pain threshold was measured before the
massage intervention, during 5 massage sessions and
before the final session. A total of 600 measurements were
performed. For each patient and for each (i) localization,
the asymmetry coefficient was calculated as the ratio of
PPT values at the right and left points: C_, = In (PPT)
/n (PPT),, ..

right(i)
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otzaene nposoauin Ha yposue C -D; B TpyqHOM OTzene
— Ha ypoBHe D -D. ; B IOCHUYHOM OTJIe)Ic — Ha YPOBHE
L”-Lm, a TaKkKe MapHO B BEPXHEH YacTH TpanelueBUIHON
™Mbl (m. Trapezius, manee touka Tr. boneBoit mopor
OIIpEeNsUIn JI0 U IoCciie TepBOro ceanca maccaxa. s
OLICHKH JUHAaMUKH n3Menenuit b1 onpexnensinu nepen Ha-
4yaJloM Macca)ka B TEUEHHE 5 CeaHCOB M Iepe]] 3aKII0Uu-
TEJILHBIM CeaHcoM Maccaxka. Beero 0bu10 BhimonHeHo 600
usmepenuid BII. [[s KakJ10ro UCIBITYEMOTO U JUISl KakK-
TIO# (1) JTOKaJIM3AITiH pacCIUTHIBAIIN KOY(PPHUITUEHT achM-
METpHUH, Kak oTHouleHue 3Hauenuit bII nns npaoii u ne-
BOH TOUKHU: Kac(i)=ln(BH)Hpas(i)/ln(BH)ﬂeB(i).
CrarucTudeckylo 00pabOTKy HaHHBIX HCCIIEIOBAHUS
MIPOBOJIMJIM C MCIIOJIb30BaHUEM TECTa Ha HOPMaJIbHOCTb
(;Tor-HOPMaIBEHOCTR) pactpeneneHus (i), onucareIbHON
CTaTUCTUKHU, KOPPEJSILMOHHOIO aHajIM3a C OLEHKOH paH-
roporo ko3¢ ¢dunuenta xoppemsiunu Crnmupmena. Pacué-
Thl MPOBOAWINCH HA MEPCOHAIBHOM KOMIIBIOTEPE C II0-
MOIIBIO JIMIEH3UOHHBIX TporpamMm MicrosoftExcel u
SignaPlot-11. JIocTOBEpHOCTb pa3IHuUil MEKAY MapHBI-
MU (JIeBasi, mpaBas) mapaBepTeOpaIbHBIMI TOYKAMH OTIpe-
JIeTIsi ¢ momolibio kpurepus Kpyckan-Youneca s cBsi-
3aHHBIX [IEPEMEHHBIX. Pa3nuuus cuutanuch 10CTOBEPHbI-
mu npu p<0,05. B xauecTBe cpeIHErpyNIOBBIX MOKa3a-
Tenel MCIONB30BaJIM cpefHee reoMerpuueckoe. /locro-
BEPHOCTH Pa3IMyUil ONPENessii ¢ IOMOIIBIO t-KpUTEpHS
CreionenTa s morapudmos 3nadenuit bI1 mpu p<0,05.

Pe3yabrarhl uccie10BaHus

Ananuz cpeonux noxazameneil

Jlo Hauana peaOMIIMTALMOHHBIX MEPOIPUATHH CyOb-
CKTUBHBIC 3HAYCHUS OOJICBOIO CHHIPOMA B CPEIHEM II0
rpymme cocraBmwin 2,4+0,26 (BAILI-1), 94To coOTBETCTBY-
€T YMEpPEHHOMY YpPOBHIO. MaKCHMaNbHBIN YPOBEHB OOIIe-
BOTO CHHJPOMA, KOTOPBIN HCIBITHIBATA 00CIEIOBAHHBIC
JKCHIIUHBI B TEUCHUE MOCIICIHEH Helenu 10 Havalia pea-
owmuraruu (BAILL 2), B cpeanem cocraBun 5,3+1,36 6a-
JIOB, YTO YKa3bIBACT Ha 3HAYUTEIbHBIN I[I/ICKOM(i)OpT, Hnc-
MIBITBIBAEMBIH MMallMeHTKaMH. AHAIN3 OTBETOB HA BOTIPO-
cwl onpocHuKa Ponmanma-Moppuca cBHIETENBCTBYET O Ha-
JIMYAU HESIPKO BBIPAKCHHBIX HAPYIICHUN YKU3HEICATEIb-
HOCTH Y 00CJIC/IOBAaHHBIX JKEHIIIUH, CPETHE TPYIIIIOBOH I10-
Kazarenb ObUI HUXke 7,0 IyHKTOB U cocTaBisut 4,6£1,5.

Kypc Maccaxxa 1o aBTOpCKOl METOAMKE OKa3ajl CTaTh-
CTHYECKH OOOCHOBaHHOE TMOJOXKHUTEIHHOE BO3JEHCTBHE
Ha BCeX HCIBITYeMbIX. [IpoBeneHHOEe MOBTOPHOE aHKe-
THpPOBaHUE TI0 ONpOocHUKY Pomanga-Mopucca cBue-
TEJNBCTBYET, UTO MOCIIE CEAHCOB Macca)a CpeHEee YMCIIO
ITYHKTOB, YKa3aHHBIX HNallMCHTaMH, JOCTOBEPHO YMCHb-
munock ¢ 4,6+1,5 mo 1,3+£0,6. Ilo maHHBEIM H3MEPECHHIA
no mkaie BAII npous3ouluio CymieCTBEHHOE CHUXKECHHE
0onm B 00J7acTH MO3BOHOYHHKA. TeKyIue OIeHKH 0o
(BAI 1) cuusmucs ¢ 2,4+0,26 mo 0,9+0,2; Makcumab-
ueie ouenku (BAI 2) — ¢ 5,3+1,36 go 1,7+0,4. Paznu-
YUl CTATHCTHYECKH T0CcTOBEpHHI (p<0,05).

CpaBrenwne cpennux 3HaueHnit bI1 ciera u cripasa mmpu
OJTMHAKOBOW JIOKAITM3aIllMU TOYEK IOKa3aslo, 4TO HET J0-

The research data were statistically processed using the
test for normal (lognormal) distribution (y?), descriptive
statistics, and Spearman rank-order correlation (Spearman
rank correlation coefficient). The calculations were carried
out on a personal computer using licensed programs
MicrosoftExcel and SignaPlot-11. Statistical significance
of differences between paired (left, right) paravertebral
points was calculated by the Kruskal-Wallace test for
nominal and ranked variables. The differences were
considered significant at p<0.05. Geometric mean was
used as an average group indicator. The significance of
differences was determined by Student's t-test for the
logarithms of PPT values with p<0.05.

Research results

Analysis of mean indicators

Before starting rehabilitation, the mean subjective
scores of the pain syndrome in each group were about
2.440.26 (VAS-1), which corresponded to a moderate
level. The maximum level of pain experienced by the
participants during the week preceding the start of
rehabilitation (VAS-2) in average was equal to 5.3+1.36,
which indicated significant discomfort experienced by the
patients. Answers to the questions of the Roland-Morris
questionnaire indicated latent disability of the examined
women: the mean group ratio was less than 7.0 (about
4.6+1.5). The author’s massage course had a statistically
significant positive effect on all subjects. The second
Roland-Morissa questionnaire showed that after massage
sessions the average number of scores indicated by the
patients significantly decreased from 4.6+1.5 to 1.3%0.6.
According to VAS scale measurements, there was a
significant reduction of back pain. The new pain scores
(VAS-1) decreased from 2.4+0.26 to 0.9+0.2; the maximum
scores (VAS-2) reduced from 5.3+1.36 to 1.7+£0.4. The
differences were statistically significant (p<0.05).

Comparison of the mean PPT scores on both sides with
the same localization showed that there was no significant
differences between the paravertebral points of the left and
right localization. The Kruskal-Wallace test for nominal
and ranked variables did not reveal any significant
differences (p>0.1). In this connection, the values for the
left and right parts of the back (with the same localization
of points) were averaged for further analysis. In addition,
there was no difference between PPT at the paravertebral
points of the thoracic and lumbar regions. In each case,
the geometric mean value was analyzed for 4 points
(L2-L3 and T9-T10 left and right). The united point was
denoted as T-L. Table 1 shows the pain threshold scores
for each patient before and after the first massage session.
As it can be seen, at the points of the trapezius muscle,
PPT scores were minimal and significantly different from
the indicators at other points. It should be noted that for
all localizations PPT values after massage significantly
decreased. This can be explained by an increased blood
flow in the studied regions and receptor sensitization
during manual manipulations.
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CTOBEpHBIX Pa3MUUUil MEXIy MNapaBepTeOpaIbHBIMU
TOUKAMH JIEBOU W TpaBoi Jokanu3zanuu. Tect Kpyckai-
Yomneca [Tt CBSI3aHHBIX TIEPEMEHHBIX HE BBISBHJI JOCTO-
BepHBIX paznuanii (p>0,1). B aT0# cBs3M, 3HAYCHUS IS
JIEBOW W TIPABOW YACTH CTIHHBI (TIPU OJTMHAKOBOW JIOKAIH-
3alUM TOYEK) MPH JAJbHEHIIEeM aHalInu3e yCPEeIHSUIUCH.
Kpome Toro, He ObLI0 BBISIBIEHO paznuunii mexxay BII B
napaBepTeOpabHBIX TOYKaX IPYTHOTO U MOSICHUYHOTO OT-
nenoB. Jlanmee It KayI10TO UCTIBITYEMOTO aHATU3UPOBAIIH
CpelIHEE TEOMETPUYECKOE 3HaueHue no 4-m toukam (L -
L, u D-D, cneBa u crpasa), Touka 0003HA4aeTCs KaK

3HaueHus 00JIEBOrO MOPOra y HCIBITYEMBIX 10 Havyaja u
rocJie MPUMEHEHUs TIepBOTo ceaHca Maccaka MpeJCcTaB-
nensl B Tabn. 1. Kak BUAHO, B TOUKaX TparelnueBHIHON
MBIl 3HadeHus bI1 ObuTM MUHIMAaTBbHBIMA W 3HAYUMO
OTJIMYAJIMCh OT MOKa3areieil B ocTalbHbIX Toukax. Cie-
JyeT OTMETHUTb, YTO I BCEX JIOKanu3auui 3HaueHus bIl
Mociie Maccaxa JJOCTOBEPHO CHU3HMIMCH. DTO MOKHO 00b-
SICHUTBH YBEJIMYEHHEM KPOBOTOKA B MCCIIETYEMBIX TOYKaX
U CEHCUTHU3aLUEH PEeLEeNTOPOB IPU MAaHYaJIbHBIX BO3JECH-
CTBUSIX.

Tabnunua 1
CpenHerpynnosble 3Ha4yeHuA BI1y ncnbiryemsix 4o v no-
CNe NepBOro ceaHca maccaxa

3HaveHue Bl (kr/cwm?), cpeaHee
Mo/IOsKEHME TOUKM reomeTpuyeckoe (25-75 nepueHTnau)
[o ceaHca Mocne ceaHca
Tpaneunesnanan 4,45 (3,39-6,48) | 4,14 (3,23-5,56)*
mbiwua Tr
WeiiHbli otaen C,, -D, 2,89 (2,79-3,94) 2,50 (1,99-3,28)*
TOYAHOA M MOACHMHBIA | o 24 ) cg g 55) | 501 (4,03-7,08)*
otaen D-L

* — [0CTOBEPHbIE OTNIMYMSA OT 3HAYEHUI A0 Hayana mac-
caxa

Pucynok 1 wimtocTpupyeT M3MEHEHHs CpeJHETPyIIo-
BbIX 3HaueHui bII B mponecce kypca maccaxa B 3aBUCH-
MOCTH OT JIOKaJIM3allUK MapaBepTeOpaIbHbIX ToYeK. B ka-
YeCTBE KOHTPOJIBbHBIX (HOPMaIbHbIX) 3HAYEHNUN HCITIOIB30-
Bany BennuuHb! bl y 310pOBBIX NI, TIOTyYeHHbIE HAMH
panee [24]. B Toukax TpamenueBHIHON MBI H3MEHE-
Hus BIl Obun craTtcTHUECKHM HE 3HAYUMBIMM, OHHU CO-
OTBETCTBOBAJIM KOHTPOJILHOMY YPOBHIO B TEUEHHE BCETO
rnepuoaa U3MepeHui. B 1eiiHoM oTnesie CTaTUCTUYECKU
3HaYMMOE (OTHOCUTENIbHO KOHTpoJis) yBenuuenue bI1 Ha-
0irofan0Cch, HAUMHAS ¢ TPETHETO CeaHca U J10 KOHIA Kypcea
Maccaka. B TpyIHOM M MOSCHUYHOM OTJENax TaKKe Ha-
Orofanoch 3HauMMoe (OTHOCUTEIBHO KOHTPOJIS) yBEJH-
yenue bIl B cepenune kypca maccaxa (4-blif, 5-bIil ceaH-
cbl), kK 10-my ceancy 3Hadenust BII cooTBeTcTBOBaANM TO-
KazaressiM HOPMaJIbHBIX 3HAUYEHHH.

Table 1
Mean group scores of the pressure pain threshold (PPT)
in the patients before and after the first massage session

PPT score (kg/cm?), geometric mean

Point location (25-75 percentiles)

Before session

After session

Trapezius muscle, Tr 4,45 (3,39-6,48) | 4,14 (3,23-5,56)*
Cervical part, C7-T1 2,89(2,79-3,94) | 2,50 (1,99-3,28)*
Thoracic and Lumbar 5,70 (4,58-8,55) | 5,01 (4,03-7,08)*

parts T-L
Significant differences from PPT scores before massage

Figure 1 illustrates the changes in the mean group
PPT scores during the course of massage, depending
on the location of the paravertebral points. As a control
(normal) value, we used PPT scores previously obtained
for healthy people [24]. At the points of the trapezius
muscle, PPT changes were not statistically significant.
They corresponded to the control level during the entire
measurement period. In the cervical region, a statistically
significant (relative to control values) increase in PPT was
observed, starting from the third session until the end of
the massage course. In the thoracic and lumbar regions,
there was also a significant (relative to control values)
increase in PPT in the middle of the massage course (the
4th and 5th sessions). By the 10th session the PPT scores
corresponded to normal values.

Analysis of individual changes in PPT

To assess the reaction of the body to rehabilitative
treatment, we analyzed the individual changes in PPT of
each patient during the massage sessions. We found out
that the changes for every individual were very significant
and bidirectional in nature. As an example, Figure 2 shows
changes in pain threshold for two subjects after pressure
was applied at points Tr, C and D-L during 10 massage
sessions. The results of the study indicated that PPT
changes significantly depended on the initial pain level.
If PPT of the patient (No. 189) was significantly lower
than the values for healthy individuals, then there was an
increase in PPT after the 2nd or the 3rd session. If PPT
of the patient (No. 196) was significantly higher than in
healthy individuals, then after the 2nd or the 3rd session, a
decrease in PPT was observed.

A significant correlation was established between
massage sessions and the PPT scores in three examined
regions of the back. This means that the patient’s body
responded to massage as a whole, and PPT at the points of
the back changed unidirectionally.

Despite the absence of significant differences of mean
PPT values between the right and left localization points,
asymmetry was revealed in three patients in some regions
before the massage. The greatest PPT asymmetry was
observed in the cervical region of patient No. 194 (see Fig.
3). After massage, a significant leveling of PPT on the left
and right sides of the body was observed in all patients.
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Puc. 1. U3ameHeHna Bl B 3aBMCMMOCTM OT ceaHca mac-
caxa. lMpumeyaHue: BepTUKANbHbIE IMHUN MOKa3bIBalOT
rpaHuubl 25-M 1 75-1 NnepueHTUAU; NYHKTUPHbIE INHUK
NOKa3bIBAKOT cpeaHee reomeTpmyeckoe 3HaveHune bl gna
3[10POBbIX }KEHLWMH U rpaHuLUbl 25-1 1 75-1 nepueHTUAN;
* — [O0CTOBEpPHbIE PA3/IMYMA MO OTHOLWEHUIO K KOHTPO/Ib-
HbIM 3HaYeHuaMm (Tect Kpyckan-Yoneca, p<0,05).

Ananu3 unoueudyanvuvix usmenenuii bI1

Jls OlIeHKM peakIyy OpraHW3Ma Ha peaOWIMTallioH-
HOE BO3JICHCTBUE MBI MPOAHAIU3UPOBATN UHAUBUIYATIb-
Hble u3MeHenus BII kaxoro namnueHTa B NpoOLECCEe BbI-
TIOJTHEHHSI CEaHCOB Maccaka. Hamu ycTaHoBieHo, 4To u3-
MEHEHUS U OTAETHHBIX UCTIBITYEMBIX OBIITH BEChMa Cy-
LIECTBEHHBIMU U HOCHUJIM Pa3HOHANPABICHHBIN Xapakrep.
B kxauecTtBe nmpuMepa Ha puc. 2 nokazaHsl u3mMeHeHus bll
B Toukax Tr, C u D-L qyist n1ByX UCHIBITYEMBIX B TMHAMUKE
10-Tu ceancoB mMaccaxa. Pe3ynbrarsl MccienoBaHus yKa-
3BIBAIOT, YTO HallpaBiieHHEe u3MeHeHui BII cymiecTBen-
HO 3aBHCEII0 OT €Tro ucxoaHoro ypoBHs. Ecim BIT 6511 cy-
IIECTBEHHO HIDKE 3HaYeHHH Ui 370poBbiX Juil (Nel89),
To HaOmonanock yBenmdenue BII ko 2-my—3-My ceaHcy.
Ecnu BIT 6611 cyniecTBEHHO BBILIE, YEM Y 3A0POBBIX JIUIT
(Ne196), To kO 2-My—3-My ceaHCy HaOJIONAI0Ch CHUXKE-
nue BII.

m. Trapezius

PT (kg/cm?)

6 8 10

Number of massage session

Cervical part

PT (kg/cm?)

Number of massage session

Thoracic and Lumbar parts

PT (kg/icm?)

Number of massage session

Fig. 1 PPT (pressure pain threshold) changes depending
on the number of massage session. Note: vertical lines
indicate the boundaries of the 25th and 75th percentiles;
dashed lines show the geometric mean of PPT scores for
healthy women and the boundaries of the 25th and 75th
percentiles; * — significant differences from the control
values (Kruskal-Wales test, p<0.05).

Table 2

The values of the Spearman (upper indicator) and
Pearson (lower indicator) correlation coefficients for PPT
at different points during the whole massage period

c7-T1 L-T

- 0.65 (p<0.001) 0.71 (p<0.001)
0.67 (p<0.001) 0.75 (p<0.001)

0.83 (p<0.001)

¢/l 0.84 (p<0.001)
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H OMep ceaHca Maccaxa

Puc. 2 HausumayanbHble nameHeHua bl y naumeHToB
N2188 1 Ne196 B npouecce BbINOAHEHNA CEAHCOB Macca-
Ka

,Z[J]SI KaXXJI0Iro KOHKPETHOI'O0 HCIIBITYEMOT'O0 M3MCHCHUA
00JICBOM UYYBCTBHUTEIHPHOCTH BO BCEX O0OCIICIOBAHHBIX
TOYKaX HOCHIIH, B I[EJIOM, OJTHOHAIIPABICHHBINA XapaKkTep.
DTO MOATBEPKIAET PE3YIIBTAThI KOPPEITSIIMOHHOTO aHAIIH-
3a (Tabm. 2.).

Tabnnua 2

3HauyeHunn KoadoduumeHTa Koppenauun CnnupmeHa (Bepx-
HWIA NoKasaTenb) U MNMupcoHa (HUKHUI NoKasaTenb) Ans
Bl B pasnuuHbIX TOYKax 3a Becb Nepuoj nposeaeHUs
Mmaccasa

C.. /D, L-D
Tr 0,65 (p<0,001) 0,71 (p<0,001)
0,67 (p<0,001) 0,75 (p<0,001)
c D ) 0,83 (p<0.001)
vir 0,84 (p<0,001)

3HaunMas KOppEeJSIINOHHAs CBsI3b ObLTA yCTaHOBJICHA
MeXay 3HaueHHSIMH bIl B Tpex 00ciemoBaHHBIX TOYKaX
CIIMHBI B JUHAMHUKE BBIIOJIHEHHS Maccaka. DTO O3Haya-
€T, YTO OpPTaHU3M MAIMEHTOB pearupyer Ha Maccax Kak
enuHoe nenoe, u bII B Toukax CIIMHBI U3MEHSETCS OJIHO-
HaIpaBJICHHO.

Number of massage session

Fig. 2 Individual changes in the PT (pain threshold) of
patients’ No. 188 and No. 196 during the massage sessions

For each particular test subject, the changes in pain
sensitivity at all examined points were unidirectional. This
confirms the results of the correlation analysis (see Table 2.).

Ne194

6 - [ before AMT
[ after AMT

Skewness
S
.

SR i e

Tr CVII-DI DIX-DX

I‘II-LIII

Figure 3. An example of changes in the individual skewness
values before and after the author's massage (AM)

Discussion

Interactive measurements of the pressure pain threshold
during massage sessions allowed us to determine how
the results of tensoalgometry can be used to control the
efficiency of rehabilitation measures. In this connection,
the PPT scores obtained before massage are extremely
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HecMotpss Ha oOTCyTCTBHE JOCTOBEPHBIX pa3iIHuUil
cpenHux 3HaueHui bII Mexay npaBoii U JIeBOU JOKaI3a-
LMel To4eK, y TpexX MaIeHTOB Oblja BbIsBIEHA aCHMMe-
TpUs B HEKOTOPBIX TOUYKAX /10 Hadasia BBIIOJIHEHUS Macca-
xa. HanGomnpmas acummerpus bI1 Habmronanack y ucibl-
tyemoro Nel94 B mieiinom otaene (puc. 3). Kypc maccaxa
MIpHUBEN K CyIIeCTBEHHOMY BbIpaBHUBaHUIO bII ¢ neBoii u
MIpaBOi CTOPOHBI TeNla Y BCEX UCTIBITYEMBIX.

8
7 No194

6 4 [ po AMM
5 [ nocne AMM
4

3 4

S

Tr C,-D,

KoadcpuumeHT acummeTpumn

I'II 'LIII

PucyHok 3. MNMpumep nUsmeHeHUA MHOMBUAYANbHbLIX 3HA-
YeHUl Ko3GOULMEHTOB aCUMMETPUM A0 U NOCAE BbINOA-
HEeHMA aBTOPCKON MeTOAMKM maccaxka (AMM)

O6cy:xneHue

W3mepenne nuHaMUKH OOJNEBOTO MOpPOra B COOTBET-
CTBUM C CE€aHCaMH Maccaka MO3BOJIWIO OMPEENUTh, Ka-
KM OOpa3oM MOTYT OBITh HCIHOJB30BAHBI PE3YNIBTATHI
TEH30aJITOMETPHUHU AJIS1 KOHTPOJIS PEaOMINTALMOHHBIX Me-
ponpusThil. B 3TOM IU1aHE Ba)XKHBIMU SBISIOTCS PE3yJib-
TaTtel onpeneneHus bIl o Hauama maccaka, MOCKOJIBKY
y MalUeHTOB MOTYT HaONIONAThCSl 3HAYCHUS Kak Cylle-
CTBEHHO HUKE, TaK M CYIIECTBEHHO BbIIIE€ KOHTPOJIHHBIX.
BrimonHenne maccaxka B 1[EJIOM MPHUBOAXAT K HOpMaJH3a-
MU WA HeOobIIoMy yBenmdenuto bll, a Taxxe cHmke-
Huto pa3nuuuii bII B cMMMETpHUYHBIX TOUKaxX (CHUKEHHUE
acuMMeTpur). HanpoTtus, oTCyTCTBHE TakOoH HOpMasH3a-
UK OyaeT TroBOpUTh 0 Hed(p(HEKTUBHOCTH peadHIuTalu-
OHHOTO MEPOIPUSITHS.

Pa3HoHanpaBIeHHOCT M3MEHEHMH WHAWBHIYaJIbHOTO
00JIeBOr0 IOpOra B TPUITEPHBIX TOUKAX B IPOLECCE Ce-
aHCOB Macca)ka, Mbl PacCMaTpUBacM Kak pEeakLHIo, 3a-
BHUCALIYI0O OT MHIUBUAYAJIbHOM pEaKTUBHOCTH OpTraHM3-
Ma Ha DK30T€HHbIE Bo3aeicTBuA. [lomyyeHHble HaMu pe-
3yABTaThl MHINBUAYAIBHOTO aHAIN3a AUHAMUKHA O0JIEBO-
ro HOpora MOATBEPKIAIOT XOPOIIO W3BECTHOE B (PU3HO-
JIOTUU TIPABUIIO UCXOIHOTO COCTOsHUS [25]. MBI HaOmO-
JlaéM TPOSIBIIEHUE CBOMCTBA PEaKTUBHOCTH, COMIACHO KO-
TOPOMY BEJMYMHA W HAIPABICHHOCTb dPPEKTa 3aBUCST
oT ocoOeHHOCTeH MeTadonu3Ma W (QYyHKIHNA, MMEBIINX-
Csl B PEryJIUpPYEMOU CUCTEME 10 BO3JAEHCTBUS BHEIIHETO
(haktopa. B camom nene, Hanpasiienne naMenennii bII 3a-
BHCeJIO OT ero ucxomgHoro ypoBHs. Ecmu BII Obut cymie-
CTBEHHO HIDKE 3HAYCHHUH ISl 3A0POBBIX JIML, TO HAOIIO-
nanock yeenudenue bII ko 2-3-my ceancy maccaxa. Eciu
BII 6511 cymIecTBEHHO BBIIIE, Y€M Y 3MOPOBBIX JIUII, TO KO
2-3-my ceancy HaOmomanoch cHmkeHue bII. Baxxo ot-
METHUTh, YTO MU3MEHEHHs OO0JEeBOI UyBCTBUTEIBLHOCTH BO

important, since patients can experience pain, the
severity of which can be both significantly lower and
significantly higher than the control values. Massage leads
to normalization or a slight increase in PPT, as well as a
decrease in differences between PPT at symmetrical points
(decrease in asymmetry). On the contrary, the absence of
such normalization indicates inefficiency of the massage
manipulation.

We consider that the bidirectional changes in the
individual pain threshold at the trigger points during
massage sessions are the bodily reaction, which depends
on the individual reactivity to exogenous manipulations.
Our analysis of the changes in the pain threshold confirmed
the so-called “rule of the initial state”, which is well
known in physiology [25]. We observed a manifestation
of reactivity, i.e., the magnitude and direction of the effect
depended on the peculiarities of the regulated system
functioning and metabolism before application of external
forces. In fact, the change direction depended on the initial
level of pressure pain threshold. If PPT was significantly
lower than the values for healthy individuals, then there
was an increase in the pain score after the 2nd or the 3rd
massage session. If PPT was significantly higher than
in healthy people, then after the 2nd or the 3rd massage
session, a decrease in PPT was observed. It is important
to note that the changes in pain sensitivity at all the points
were unidirectional, which was confirmed by the results of
the correlation analysis. This means that the patient’s body
responded to massage as a whole.

The data on pain sensitivity at trigger points can have
both practical and theoretical significance. Our results
allow assessing the range of PPT scores at paravertebral
points when degenerative processes in the spine are
observed. It should be noted that in Russia there is very
little data related to pressure-pain threshold algometric
measurement at various (not only paravertebral) points for
individual patients.

Conclusions

1. It is for the first time that PPT was interactively
assessed during the sessions of massage in combination
with gentle manual techniques. The obtained results show
an overall significant decline in functional disability and
reduction of pain syndrome.

2. The changes in the mean group PPT scores during the
course of massage depended on the localization of points.
Thus, PPT at the trapezius muscle did not changed; in the
cervical spine, PPT increased by the middle of the course
and returned to the initial level; in the thoracolumbar
region, PPT increased by the middle of the course and
remained at a higher level.

3. The dynamics of individual pain threshold levels
(IPT) seems to be more informative. When performing the
massage course, it depended on the initial values: if the
initial score was low, IPT rose up to normal values; if the
score was initially high, a reverse reaction was observed. In
the course of massage, a reliable correlation was observed
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BCEX 00CIICTOBAHHBIX TOUKAX HOCHIIU, B IEJIOM, OJHOHA-
MPaBJIEHHBIN XapakTep, Y4TO MOATBEPIKIAETCS pe3ynbTara-
MH KOPPENSIHOHHOTO aHamu3a. To eCTh OpraHu3M TaIu-
CHTOB pearrupyer Ha MacCaxk KaK eIMHOE IIeJI0e.

JlauHbie 0 0OJIEBOM YYBCTBHUTEIBHOCTH B TPUTTEPHBIX
TOYKAX MOTYT UMETh KaK MPAKTHYECKOE, TAK U TCOPETHU-
Yyeckoe 3HaueHue. [TomydeHHbIe HaMK PEe3yIbTaThl TTO3BO-
JISIFOT OIICHUTH pa30poc 3HaueHuit b B mapaBepreOpaib-
HBIX TOYKaX, KOormaa Ha6JHO):[aIOTC$[ JCTCHCPATUBHBIC IIPO-
1IeCChI B TI03BOHOYHHKE. ClieyeT OTMETHTh, 4TO B Poccuu
JIaHHbBIE TEH30AJITOMETPHH 10 HHAWBUIyaTIbHOMY 0OJICBO-
MY TIOPOTY B Pa3IUYHBIX (HE TOJIBKO MapaBepTeOpaTbHbIX )
TOYKaxX KpaifHe MalOYHCICHHBI.

BroiBoabl

1. BrepBble nosydeHbl AaHHble 110 guHamuke BIT mpu
NPUMEHEHUHN Macca)a B COUETAHUU C MATKUMH MaHyaslb-
HBIMU TEXHUKAMHU, TIOCJIE KOTOPOT'O OTMEUEHO YITyUIICHHUE
CaMOUyBCTBUSI, CHIDKEHHE OOJIEBOTO CHHIIPOMA.

2. W3menenus cpemHerpynmnoBbix 3HadeHuid BII mpu
BBIIIOJIHEHUN KypCa Maccayka 3aBUCEIU OT JIOKAJIU3ALMU
touek. [IpakTnuecku He uaMenwics BII B Touke Tpare-
IIUEBUTHOM MBIIIIEI;, B mIeHHOM oTaeiie bII moBeIcuics
K CepeArHe Kypca M BEpHYJCS K HMCXOIHOMY YpPOBHIO; B
IPyAHOM-IIOSICHUYHOM oTaese bIT nmoBeicuiics k cepenune
Kypca u ocTajcs Ha 6ojee BBICOKOM YPOBHE.

3. JlunamuKa HHANBUAYATbHBIX 3HAYEHNH 00JIEBOTO MO~
pora mpexcrasisercs Oonee nHhopMaruBHOM. [Ipu BBI-
MOJIHEHUH Kypca Macca)ka OHa 3aBHCENIa OT HMCXOMHBIX
3HAYEHUH: MPU KUCXOIHO HU3KUX 3HAYCHUSIX MPOUCXOIU-
a0 yeennuenue MBI 1o nokaszareneir HOpMbI; IPU UCXOJ-
HO BBICOKHX HaOmofaiachk odparHas peaxius. Hadmromna-
JIach JOCTOBEPHAsI KOPPEISIIUOHHAS CBA3b MEX]y 3Haye-
Husamu BII B pa3auuHbIX TOUKax B JUHAMHUKE Kypca Mac-
ca)ka, YTO TOBOPUT O PEaKLUU OpraHU3Ma Ha Maccax, Kak
€/IMHOTO IIEJIOTO.

between PPT scores at various points, which indicated the
whole body's response to massage.
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