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ABSTRACT

This study systematically investigated the influence
of direction and frequency of rockiag on the activity of
two-month—-old infants. Of the 84 subjects, 42 were males and 42
femrales. They were brought to the laboratory at least 2 hours after
each feeding and placed supine in a bassinet. Rocking at 60 cycles
per minute resulted in a greater reduction in activity than rocking
at 45 cycles per minute. The direction of rocking (up and down, side
to side, and head to toe) was not related to changes in activity. The
finding that direction is unrelated to the soothing effects of
rocking appears to be inconsistent with assumptions that rocking is
soothing because it is similar to movements "in utero". The soothing
effects produced by rocking and other forms of stimulation may be
related to brain stem inhibitory mechanisms. (DP)
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The Scothing Lffests of Vestibular
Stimalation as determined by Frequency

and Direction of Rocking

David R. Pederzon

University of Western Ontarde
fbstract

The pnrpoée of this study ves to examine the influence of frequency end
direction of rocking on the activity of two~month;old infents. A six~p01ﬁt
ratingﬁscele vas used as the measure of activity. Bs weie placed supine in
a basﬁ@net. Rocging‘aﬁ 60 ecycles per minute reswlied in a greaster raduction
in éctivity then rocking at 45 cycles per minute. The direction of rocking
(up-and~do%n, side-to-side, and bead-to-toe} wes not related to changes in
actlivity. The finding tﬁat direction is uwarelated to the scothing effects
of rocking sppears ﬁo be inconsistent with assumptioné that rocking is soothing
beceuse it is similar to wovements in utexo. The soothing effects produced by
rocking -and other forms of stimulation may be related to brain stem inhibitory

mechanisms.
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The Soothing Effect of Vestibular

Stimuletion as Detercmined by the Frequency

1l

and Direction of Rocking

Devid R. Pedexson

Univerglty of Western Cntarle

Rocking of one form or another has been used Lo soothe distressed infants
in many cultures (Bowlhj, 1969). Although the usefvinese of rocking has been
debated for some time.(Holt; 1922,‘Zahoraky, 1933}, wmtil very recentlyvthere
hed been no gystemetic research on the scothing effecis of rocking. Gordon
and Foss (1966) demonstratcd that zrocking in the form of gently shaking the 
infent's bassinet for 1/2 hour wus efféctive.in redu;iug the freqﬁency.of
crying in neonestes. Birns, Blank, and Bridger {1956) compared the soothing
effect of rocking with esuditory, oxal, and thermal stimulstion. They reported
théz vhen exposed to these stimull, neonstes vere less aroused than during'a
‘nonstimulus control period,.but thet no one stimuiug wes more effective than
any other. These two studies showed thet rockiﬁg wes soothing. Unfortunately,
these reports did not inmeclude o desexipiion of the frequency, smplitude or
direction of movement. | |

" More regent investigaﬁionabhsve been concerned with ﬁhe physipal paraﬁeters
that determine the soothing effects of rodking.. Ambrose {1969}, Pederson snd
Ter Vrugh (1973}, and Ter Vrugt snd Pederson (1973} hamm.investigﬁted‘fhe in-
fluence of !requenéy and amplitude‘of‘rocking in & veftical direction. Ambro%e
reported thailfrequencieé of 60 or TO cycles per minute with an emplitude of :

2 3/4 inches were more effective in ﬁerminatiug erying in neonates than lower

q&a
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frequencles.  Pedevscn and Yer Vrugh heve inveatigatzd the influence of both
frequency end emplitude oi verbical rocking on the achivity of 2~moﬁtb—old
infants. XIn a series of experiments, freguency hes ranged from 0 4o 90 cycles
par minute and‘amplitudé has ranged from 2 to 5 inches. Within these Tenges
the soothing effects of rogking HWere posiéively rﬁlatéd to frequency and ampli-
tude., The correlatiqn between activity during the finsl 5 minﬁtas cf therlsu

' mnute rocking session and lineqr acceleration (a pafametsr that reflects both
freguency and awmplitude) was .07. Although the uppzr rauges of vestibular
stimulation employed by Ambrose snd by Pederaon end Ter Vrught vere falrly

- intense,'there vas no indicamion that the relationship beiween soothability
and intensity. is curvilinear. In fact, Ter Vrugt andrPederéon {1973) founa
that the difference in sctivity between rbcking % 60 cyclc; pex minutg and 30
cycles per minute wes graster thaﬁ that between 30 aﬁd 60 cycles per minute.
It ls wnlikely that future studles would be gble to demonstrete that rocking
aﬁ intensities graeter than those already investigated are less soothing‘ﬁince
major 1ncreaseé in intensity might cauee'physical injury {Caifey, 1972). Thus
ﬁhése findings provide fairly complete knowledge of the simple physieal para-
meters fham determine ‘the aoothing efrectivenesé'Qf-vertiéal rocking. |

De Lucia (reported in Reese & Iipsitt [19701) nas inveatigaieﬁ the influ-
ence of freguency of'sidg-to~side rocking oﬁ the emount of crying in one month-
old infants. .In seve?al'differeht studies freguency ﬁas yariea betweeh Q and
70 cyecles per minuvie, Her resulis QAOW that, as with vertiecal rocking, higher
frequencies were more socothing then 10Qer'frequencies;
Van den Dele (1970) examined_the influence of frequency of rocking in a _

head~to-toe dlireetion on iﬁfhnts that ranged in aée from 2 to 28 weeks. Rocking

- was presented for L minute at 30 or 60 cycles per minute at a 3—inch‘amplitude.
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Fester rocking resulted in zv greater réduction of‘activity than slower rocking.
There were no differences as a functi&n bflege, sex,-or'maternal reports of
rockiné exyeéience.‘ In & second study, Ven den Dale {1971) reforted greater
concordance in the influsnce of mncking on identiéal‘tvins than on fraternsl
twins. ‘'The within-palr differences were smell fox identical twins under boﬁh
the 30 and 60 cycles per minute conditions. -for freternal twins, the within-
poir differences vere greater under-the 30 cyéles per minute condition than
undérlthe 60 cycles per minute condition. Under/ggiler freguancy céndition,d
ahtivity waé(suppressed in all infants.

he research reviewed above has consistentiy shcwg that tpc'éoo@hing
gffects of rocking within éach direction ayre s positive monotonic fimetion of .
fréquencj. ‘Pedgrson and Yer Vfugt {1973) reported thaz-the soothing effects .
.of verticsal roéking are also & poSitivé monotonic funéﬁion cf'ampliﬁude. Thqy
concluded that maximum lineer accéleration or vigor was the ﬁhysicaﬁ deter—
ninanﬁfof the influénce Qf verﬁiéal rﬁcking. o

Although . different investlgstors have used different directiqns of rockihé,r
.thé‘infiuenée of direciion of rocking has not been system#ticglly exemined. ‘he -
present experiment e#amined the relative efféctiveness of up—apd—dcwﬂ,.side*to—"
slde, a@d nead--to~toe movgmgnt'OQer é 5-inch emplitude at hS and 60 cycles per

minute.
Method
Subjects.-The Ss were 8% normel fwll-term infants (12 males and 42 females)

vho were broauight to the laboretory at leas? two hours after.feeding. The

age range was from 52 to 68 days with a mean of 58 days. The neames of these
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infants were éecured from birth announcements in the local newspaper. Paren-
tal agreement %o partiéiy_jate.*«:as mede by telephone. Parents were paid five
dollars foi' thelr inf&zr_tis participation. |
Am.- aratule_.-—")?he rrotofi;s.ed TOCkKer use'd_‘ by Pederson and Ter Vrugt {(1973) was
rounted on wheels sc that head-to-toe end side-to-side _:éocking could be pre-
sen’ced menually by pushisg the rocker ip the appmpr;ate directio_n. ‘,_l‘he
timlng of these move:ﬁe:nlts was paced by_ an electronic metronome which I he_e.rd
through eafphones. Vertical (up-énd~down} wocking vas driven by a ~\'rar'.i.alale
speed moLor.
Procedure.~Activity was essessed eve:.qy- 15 seconds by the rating‘sczﬂe degcribed
in Ter Vrugt and Pederson .4( 19'[‘3} . The rating scele ranged from rating 1 - qulet
sleep to .re.tiz._zg 0 - extremely agitated. Two observers independently .;:a:ted 736
Ss es a _réliability check. T]'xez'c§:¢1°ela.ti.on be';b veen those two sets of 'ratihn_gs
‘was .-9'5; . ‘Bach infant was assigned ﬁ) cne ol elx gé'ogps formed by the factorial
cbﬁbinéti'on of thrée direction conditicns {up-and-down, side—té»side, and i_:eacl~
td—toes with two frequency conditions (‘45 and 60 cycles per minute). There
were 12 -§s in each of the tr.li'ee A5-cycles-per~minute groups end 16 Ss in each
of the three 60—cyclés~per-—m‘in,ute groups. The assignment of Ss was z.-andom‘ with
. the restrictlion that in each of the six groups, one-half C.Jfb‘_tl.le‘ Ss had a mean
activity of 2.5 or less ﬁuring the first mipute of observatiom (,.low._.ini.tial
state) and one-half of the Ss hed an initlal activity rating of greater then
2.5 (h’ighh_i.niltial state). The ampli'c,udé {tot=l length of the excursion)} vas -
> ipches. | o |
AJll_é‘_s m_:ré placek_l on,‘qheitrﬁ:aciks_ in the béssinét {g'ith théir heé.iis s;le‘cix'red
by foam jaadding. They wér_e o,hsefvéri for & toh‘cal of 26 minutes that consistéd

.of & l~-minute baseline, 15 minutes of z;ocki;lg, and 10 minutes of peostrocking.



sowad level was 65 db. The sound level during rocking at 45

ryedas oor sminute was 00 db and at ¢0 cycles per mfnute was I d for each

Hﬂsults

Lo Torm sirx periods: the meen for

the ‘~wminnte baseline, 2 osan for each of the three consecutive S-minute inter-

of post-rocking.  The moan Obsgirvery ratings for each direction condition as-e

13K

fuacvion of fregueney end perieod are presepted in YWable 1. A four-factor

analysls of vorisnce with initial state, @lreetion and freguency of rocking

Insert Table 1 about here

a5 hotveon-Se f-' sors ead. -perlode as the within-§s factor was used to analyze
the rboewrey rating deta. The pericd X $nitial staxé, F{5,360)f”_~»,5h P <
D1, snd the period X Iveguency, 5{5;366) = h.23;.p € .01, intervectlons and
the nein effects of initial state, Fli,72) = 23,31, P .Oi, frequencﬁ, F(l;?z}

= 5,83, p o« 0:. nd period, F{5, %60) = 14:«.585 » < .01, were a*gn" ficant. The

- &ir&ution‘factar dld not anter into aﬁy signi iﬂcant eiféct end ini l state
A d not interact wiﬁh frequency. Ghe 1ﬁitiél state x perlcd interaction was-
due Ho & gré&tey‘réduction in aétiﬁi'y du}iﬁg'rocking for the high imitial
gtade Ss than for the low initial state $8. Follow-up tests on the period x
frequency interaction (ermanmh@als3 revealed that the fbllowing differencés
3

Bi for both the b5 end 60 cyeles per minute conditionsy “atings at R

wera pignificant et the .01 level: Ob"e“V”T ratings ah R were less than at

3 and PRl
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{but not PRE) were less for the 60 cycles per minute than the 45 cycles per

mhnute conditionz.

Discussion

Observer ratings of activity dé?reased with the onset of rocking and
wnersaged with its offset. As wouldrge1énticip&ted from previous studiés,
oeking &t 60 cyéles per minute was more effective in reducing activity than
wocking at 4S5 eveles per minute. The results of the present study toéethgr
with the conclusions from previous research indicate that of the three parame-
ters of simple cyclical movement, the frequency and the emplitude of rocking
nre the major deteimﬁnants of the gcothing effgpts end the directlion of move-
neat is re;atively unimpoxtant. Thi; lgt‘r finding suggests that generalizaﬁions
nmong studies of rocking that have uséd different dirsctions can be nede .

Iee fallure to oblain differences between the, various directioné of nove-
hmﬁt raises questions gbout the wvelidity of certain hypptheses about why
hpeking is soéthing. For example, Zahorsky {193L) suggested that rocking is
sobthing becouse 1t impsaxts movenwnf to the stom&ch and intestines and. that
hﬁia movement aids digestion. If movement of the intermal orgens is‘the cri~
Hicel verleble then rocking in é head--to-toe direction should be more'effective
since this‘direction should impart gréaﬁer movement 1o the viscera ﬁhan the
obther two directions. Tne finding that direction is not an iﬁborﬁant.dﬁter-
winant of ihe soothing effects slso raises queétions abo&t the validity of
Hhe ezsunmption mede by E?bblé (1965), among others, thet r&cking is effecti?e.
%o the extent that it is similax to movements lmparted to the Tetus!in utero.

Although the prenetal experience hypotheses are difficult to assess since they

f
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are no% specific about the crucial frequency, auplltiude or direction of move-
ment, during the last trimester bhe fetus ls presumebly exposed more to movement
in his hesad-to-tos plune then to moverment similiar to the side-to-side and up-and-
down condltions employed in the pressnt study. Based on this reasoning, it would
be expected that heed-lo-toe novement would have been wmore soocthing.

There is counsiderchle evidence thet other forms of stimulation os well
as rocklag lead to reduction of activity in infants. TFor exsmple, Brackbill

{1y70, 1973, end 1973} has reporied that continvous suditory, visuel, thermal,

znd proprioceptive taetlile siimulation presented either singly or in combinetion

<

‘ect. The presentation of heart sounds (Salk, 1962; Roberts

L)

have o pacliying e

& Cémpbell, 1967), sveddling {Ciacomen, 1971), and orel stimulation {Cohen,
196?) have produced & reducition in arousel. The coumon characteristies of
soothing stimuletion of various modalities appeers to be (1) that the stimulus
is st least of éoderame intensity and {2} that the stimvlus is.either centinu~-
ous o intermittent with a slow rise time. Although the pacifying efrfect of
each modelity may be medlated by dfferent physiologicsl mechanisms, 1t seems
persimonious to sssume that e common brain furction is responsible for the
2ffect. One possible brain function 1s the inhibltory system in the brain
atem that sevwersl investigetors have suggested is responsible for the onset

of sleep following nebitustion (loruwszi, 1960; Lymn, 1966).
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Meen Observer Ratings Aversged Over Initial State
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Table L

Period
Ocndiﬁion R 5 | .
‘ BL B, R, Ry PR, PR,
45 Cycles per Minute
Up-80d-G0Wh..eeeeves 2,91 2,03 1,95  1.99  2.70  3.25
Side-to~-side........ 3.20 2.1 2.31 2,29 3.22 3.
Hend-to~t0€sussveves. 3.10 2.55 2.92 2.94 3.57 3.69
60 Cycles per Minute
Up-and—d0¥h..s veesn. 2,95 1.9k - 1.69  1.5%  2.51 3.8k
Side-to-side..s..0.. 3.06  2.80  1.89  1l.k2 2.0 3.25
3.30 2.19 1.78 1.90 °  2.56 3.2k

Head.”tO"tdet sesoRent s

Note: BL = l-minuts baseline, R = 5-minube bloeks of rocking,

PH = S5-minute blocks of poatrocking.

.



Mean Ohserver Hating

[
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] . 3 2 : i ] . |
Bl R, By Bs PR, PR,
ute < Mean observer -atings as a function of direction and period w«.ﬁ‘nmwwa over initial state and
fteguenyy {BL ~ Baseldne; R = S-ednute hiocks of rocking, PR = S~minute blocks af postrocking},
3 )
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