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1 wcck, 6 wceks and 6 months
aft cr tht'initial tnrollmcnr. Pain

and disabiliry wcrc rared with
pain diaries utilizing a 0-10 scale.

No significant differe nce in
mean pain intensity bctwccn
thc standard treatment group
(4.76 ! 2.15) and thc PT group
(4.36 ! 2.14) was found after
the first wcck. Howevcr, aftcr
6 weeks, mcan pain intensity
war significantly luwcr in the
PT group ( 1..,i9 + 2.26) than in
the standarcl treatment group
(2.7O + 2.78; p - .002). Sim-
ilarly, after 6 months, signifi'
cantly less pain was reportecl in
the P'l' group than in the stan-
dard tre:ttment group ( 1.17 + 2.13
vs 2.JJ t 2.56 p <.00 l). Dif-
ft rcnces bclwt t n IIrc groups
regarding the incidence of
trauma-related clisturbanccs bc-
camc cvident after 6 wecks and
6 months. This was particula y
the case for neck pain, hcadachc
and shoulcler pain. The presen-
tation of symptoms in each
group lor ll)os( f]aticnts renrrning
aftcr 6 montl.rs is found in 'IlLble 1.

The rcsults of this study indicate
that a PT rcgimen of active exer-

cises is superior to a treatment of
immobilization with a soft collar
in reducing pain and disability
6 weeks and 6 months a-fter whip-
lash iniury
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Conventional vs
Heavy Resistance
Exercises

1 1 uscle wasting and loss

Itll of musclc stre nlith arc
Mmaior problcms linkcd
to knee ioint iniuries. Ccnral
activation failure. or loss of neu-
romuscular activation. has alsu
been reportecl after kncc ioint
injuries. 'fhus, exercises that may
stimulate hypertrophy as well as

increase neural drive shoulcl be
usecl during rehabilitation. To acl-

dress these issues. Andersen et :rl
from the National lnstitute of
Occupational Health, Denmark,
exernined rhc lcvcl of knec joint

Tahle 1. Presentation of symptoms after 6 months

ncuromuscular activation with
electromyography (EMG) during
conventional therapeutic exercises
rs hear.y resistancc cxcrcises. Thir-
tccn hcalthy males with a mean
agc of 25 ycars were studied.

Ncuromuscular xctivation was
examined during 4 conventional
therapeutic exercises (quadriceps
femoris muscle setting, manual
lateralization of the patella, rhlth-
rnic stabilization and pelvic bridg-
ing) and 4 heary resistance exer-
cises (free wcight squat with a
barbell, horizontal scatcd leg
press. isolatccl kncc cxtension
r.r'ith a cam mcchanism and iso-
latcd hamstring cud). Thc heavi-
est weifiht that could be liftcd
10x in a controllecl manncr
(i.e.. 1O-repetition mzximum)
was determinecl fbr each heary
resistance exercise.

Peak EMG amplitude was re-
corclecl during mzrximum volun-
tary isomeftic contractions per-
formecl for thc knee extensor,
knee flexor and hip cxtcnsor
muscles. Neuromuscular activa-
tion during the exerciscs was
then definecl as the root mean
squarc (RVlS) EMC signal nor-
malized to the pcak RMS EMC
signal of the maximum voluntary
contraction of the respective
muscles. 'I'he data were avcragcd
over 5 repetitions and 3 scts for
each exercise.

The quadriceps musclc setting
cx(rcisc produccd thc hig,hest
level of activation among the
conventional cxcfcises; however,
thesr lcvcls oI ncuromuscular acti-
Yation were relatively low (<35%)
when comparcd with the healy
resistance cxcrcises. Highest

Symptoms

Study
participants

n=124

Standard
tleatment

n=52

PT
group
n =72

Neck pain

Headache

Shoulder pain

Back pain

Limb pain

Paresthesia

Visual disturbance

Tinnitus

Diziness
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