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The Effect of Upper Cervical Manipulation on
Autonomic Nervous System in Young Healthy Individuals
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Objective: The purpose of this study was to investigate the alteration of upper cervical manipulation to autonomic nervous system
(ANS) through the heart rate variability(HRV) analysis in young healthy individuals.

Design: Two-group pretest-posttest design.

Methods: Thirty four young healthy participants (17 males and 17 females) were randomized into the 2 groups, such as the upper
cervical manipulation group (UCM group, n=17), neck stretching group (NS group, n=17). UCM group received a upper cervical
manipulation, especially on the atlas, and NS group did stretch for both side of upper trapezius and levator scapular. For the UCM,
Atlas mobility was checked by therapist and thrust was given once at the posterior arch of Atlas. HRV was measured before and
after intervention to investigate ANS alteration. After the intervention, both groups were given 3 minutes break-time before
measuring HRV.

Results: The UCM group showed significant differences in ANS Activity, Stress Resistance, Stress index and Fatigue Index (p
< 0.05) while no differences in NS group with before and after intervention. There were significant differences in ANS Activity,
Stress Resistance, and Fatigue Index between groups (p < 0.05).

Conclusions: This study suggected that upper cervical manipulationhas positive effects on the ANS activity, stress resistance, and
fatigue index.
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Figure 1. Upper Cervical Manipulation. Red arrow indicates
line of drive. Blue X indicates the segmental contact

point (posterior arch of C1).
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Figure 2. Stretching of Upper Trapezius and Levator

Scapular

=2 2 AERITH24]. AEHA KpAoA] 8%t
=2 3} tH(Figure 2).

fA3

HRVE =A43}7] ol8) 8417 7A7] (SA-3000NEW,
MEDICORE CO., Korea)E AR3IAT) o] AH[E= TA|
o] uime} g A7} PRIE A AT ARE 2
Hotol W PR A;} ABHA B s woky
4= Q= ZH|E XN ARRE| T QITH25]. &8st ol;dts} 2
£(20-25°C)7} A= F1o) XP7};<}7} =235y o)}
off ook 1087 418 3] & & AgS Al
Aol Fofshr] A Bt &5, A 74—4 AFHE =
AXFom AFo] MaPsl= B¢ a3t HAeE AYst
I e 5] §FES AAJSIGITE HRV 574 Folle =
AAY 204 G sixich HekRE ez ofxjof
o T Al 719 A TR FF TE 8RS T
2ol 22 = Ack(Figure 3).

HRVE= AE4, A4 W7, 52 9% ﬂﬁgl A=l
e Ahe AlA|e] dRFor Haksh= AHlel Heks
OJu]gheH26]. o] Wste] EAE Fol “XH A7 A%
Feo skl HeklEs sh= ARAlEAIY dHE
B7ke 4= $=tl[27], 53], ARE G A (Time Domain
Analysis)& ©]-83to] HRV Vgl ARa4ld 8=
(Autonomic Activity), XFA17 &= (Autonomic Balance),
AEY|A A (Stress Index), I =T (Fatigue Index)E
SAsITE A4 B = 90-1102 4 W= st
11 TP, SDNN& utd3}l zlolch A3 AEjUd4E o
58 2147} SRS 12414 SR 0508 A4
2 33l LF/HF ratios WIS o2 Havt 345
2] Wolxje AL olujaih. AEds AR

j_

F

90-1100] A4 Qo] SDNNS HHdsh 4222 =2 ;g
]

PR 2174e kg Snlaith. AEA ARt HR
o} AR e Dol ol 201108 49 W
SR e ARURE R ke Uehich seEs

-
TP, LF, 2Ed|A A2 3 dojxl oz AEgA
Aok TS VY NS 2T WS WRUSS Ay

S ofmjgith28).

NS

B HAe] nE 2179 FAEAL SPSS(ver. 19, IBM
Co., USA)E o]&3}9cl A== Shapiro-Wilk ZHAo|
ot AT ARL AT, HE BEAAE A
A AR F ATEE S wEslel dhe)
QT AbEfle SO Alee} wiEe, W) EEUAE
wAfslgom, 4 AL 99 SAme « 94
o FholAly ARE ARSIt S A - & TE5HEY
Hal= e t gPeR EAsiglen, 1 aus
Hlmsh) ole) SRR ¢ AL At Are] B
< A% () 0.052 Asieich

0

SV

o I o

offt flo
mﬁ

oZi

Sz}

T CHAKK[Q| QX EA]

L-71 /o
2 ol Folek UCM <t NS 9] duhs] 54
cheel sop Zow), 4, o), 7], BEA Sold F4

4 AT 5= A3 KTable 1).



4 Phys Ther Rehabil Sci 10(2)

Table 1. General Characteristics of Participants (n=34)
UCM group (n=17) NS group (n=17) Xt p

Age (years) 23.24 (2.59) 23.29 (2.11) 0.073 0.943

Height (cm) 169.91 (8.63) 167.06 (9.30) 0.927 0.361

Weight (kg) 63.94 (8.75) 63.00 (15.38) 0.219 0.828

The values are presented mean (SD)
UCM: upper cervical manipulation, NS: neck stretching.
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Table 2. The alteration of ANS (n=34)
UCM group (n=17) NS group (n=17) t P
Pre 89.58 (22.04) 98.87 (21.14) 1.255 0.219
o Post 104.01 (12.88) 97.29 (19.17)
ANS Activity
Pre-Post 14.43 (16.92) -1.58 (10.65) 3.301 0.000
(Score)
t 3.515 0.611
p 0.003 0.550
Pre 82.32 (38.97) 87.48 (42.70) 0.368 0.715
Post 91.82 (37.01) 60.08 (49.67)
ANS Balance
Pre-Post 9.50 (62.75) -27.41 (59.71) 1.757 0.089
(Score)
t 0.624 1.901
p 0.541 0.077
Pre 86.29 (17.96) 97.65 (22.87) 1.610 0.117
) Post 96.24 (17.56) 95.82 (21.32)
Stress Resistance
Pre-Post 9.94 (17.14) -1.82 (7.59) 2.588 0.014
(Score)
t 2.392 0.992
p 0.029 0.337
Pre 105.41 (11.44) 102.94 (14.10) 0.561 0.579
Post 100.41 (9.51) 102.41 (15.60)
Stress Index
Pre-Post -5.00 (8.78) -0.53 (7.33) 1.611 0.117
(Score)
t 2.347 0.298
p 0.032 0.770
Pre 107.57 (17.15) 96.27 (20.57) 1.740 0.092
] Post 99.22 (13.56) 99.06 (15.60)
Fatigue Index
Pre-Post -8.35 (16.11) 2.79 (14.76) 2.102 0.043
(Score)
t 2.137 0.780
p 0.048 0.447

The values are presented mean (SD)

ANS: autonomic nervous system, UCM: upper cervical manipulation, NS: neck stretching.
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