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Linköping, Sweden

ABSTRACT. The efficacy of physiotherapy or chiro-
practic treatment for patients with neck pain was
analysed by reviewing 27 randomised clinical trials
published 1966–1995. Three different methods were
employed: systematic analyses of; methodological
quality; comparison of effect size; analysis of inclu-
sion criteria, intervention and outcome according to
The Disablement Process model. The quality of most of
the studies was low; only one-third scored 50 or more
of a possible 100 points. Positive outcomes were noted
for 18 of the investigations, and the methodological
quality was high in studies using electromagnetic
therapy, manipulation, or active physiotherapy. High
methodological quality was also noted in studies with
traction and acupuncture, however, the interventions
had either no effect or a negative effect on outcome.
Pooling data and calculation of effect size showed that
treatments used in the studies were effective for pain,
range of motion, and activities of daily living. Inclusion
criteria, intervention, and outcome were based on
impairment in most of the analysed investigations.
Broader outcome assessments probably would have
revealed relationships between treatment effect and
impairment, functional limitation and disability.

Key words:neck pain; physiotherapy; chiropractic; randomised
clinical trials; review; meta-analysis; methodology; effect size;
the “Disablement Process”.

INTRODUCTION

Neck problems are extremely common, especially
among women (4, 16, 17, 28). This is clearly illustrated
by two different follow-up studies showing that more
than 80% of patients with neck or shoulder complaints
continued to have symptoms two years after participat-
ing in a rehabilitation programme (10), and that 57% still
experienced neck pain ten years after the onset of
symptoms (15). Even if neck problems are prevalent, the
underlying pathology and aetiology remain unclear,
hence treatments are often based on symptomatic signs.

Consequently, it is important that research be focused on
neck pain and that therapeutic outcomes be evaluated.

Although randomised controlled trials are highly
reliable, few have focused on neck pain. In two separate
systematic analyses, Koes et al. (23) found only five such
trials on neck pain, and van der Heijden et al. (18) found
only three concerning the efficacy of traction for back
and neck pain. Due to the limited number of trials
examined in those studies, it is difficult to draw any
conclusions about treatment efficacy. Aker et al. (1)
reviewed 24 studies that dealt solely with the outcome of
neck pain, and, by calculating effect size, observed a
positive effect of manual treatment. When ascertaining
therapeutic effect, it is important to assess the outcome in
relation to the purpose of the intervention, but this is
seldom considered in traditional meta-analyses. We
examined outcomes in relation to the main neck
problems or conditions reported in the studies we
reviewed.

Our methodology included use of a model called The
Disablement Process, which has been developed to
clarify concepts related to disablement and to aid
communication between researchers and clinical work-
ers (47). The first disablement scheme was developed in
the 1960s by Nagi (33). In the 1990s, Verbrugge &
Jette (47) extended and revised the scheme, which they
called The Disablement Process, adding “risk factors”,
“extra-individual factors” and “intra-individual factors”
to the Nagi scheme. The Disablement Process describes
how chronic and acute conditions affect the function of
specific body systems, fundamental physical and mental
actions, and activities of daily life. It also elucidates
personal and environmental factors that speed up or slow
down the disablement process. Neck problems can
seldom be described by defining a disease or an organic
causeper se,and therefore we used the scheme in our
investigation, as it reflects an illness perspective by
classifying the consequences of disease. One can expect
that in clinical studies that deal with neck problems, an
illness rather than a disease perspective is used. Our
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objectivewasto critically reviewrandomisedstudiesof
neck pain in regard to methodological quality and
treatmenteffect size, as well as types of assessment,
inclusioncriteria,andinterventions.

METHODS

MEDLINE and Cinahl were searchedfor relevant articles
published during the period 1966–1995. The key word
randomisedwasusedin combination with free-textterms,such
as neck, cervical, pain, physiotherapy, physical therapy,
chiropractic, exercise, rehabilitation, studies, outcome, and
evaluation.We also checkedthe referencelists of the papers
identified in the databasesearches.We excluded abstracts,
unpublishedstudies,and studiesthat involved both neck and
low backpain,aswell asarticlesin which it wasimpossible to
distinguishbetweentheresultsobtainedfor differentgroupsof
disorders.To beincludedin our analyses,thetrials hadto meet
the following criteria: a randomisedprocedurewas usedfor
treatmentallocation;treatmentmodalitywaseitherphysiother-
apyor chiropractic; patientshadongoingneckpainat the time
of thestudy;thepaperwaswritten in Englishor aScandinavian
language.

Whenscrutinisingstudiesthatusedmorethanonetreatment
modality,we analysedthemethodfocuseduponby theauthors
or pointedout by reviewers.We conductedour work with three
differentmethods:first,weexaminedmethodologicalqualityby
usingaproceduredescribedby TerRietetal. (43)andmodified
by Koeset al. (23,24); second,treatmentefficacy(effect size)
wasdeterminedby comparingvaluesobtainedwith Cohen’sD
(38); third, TheDisablement Processscheme(21,47) wasused
to analyse inclusion of patient groups, interventions, and
outcomes.

Analysisof methodological quality (MQ)

Whenanalysing methodologicalquality, we minimisedbiasby
acting as separatereviewers.One reviewer(B.Ö.) determined
whethera publishedtrial fulfilled the inclusioncriteria for our
investigation; this reviewerwasblindedto theauthor(s),to the
journal of publication, and to treatmentoutcome.The same
paper was then independentlyanalysedby the other two
reviewers (G.K. and E.S.), who were blinded only to the
author(s)andthejournal; if divergentresultswereobtained, we
tried to reachconsensusthroughdiscussion.

Theanalysiswasbasedonmethodologicalcriteriadeveloped
by TerRietetal. (43).Thesecriteriaarewell acceptedfor usein
interventionstudiesand, after somemodifications, havebeen
employed in several systematic analysesand meta-analyses
(18,23–25,39). The criteria cover four main categories:study
population, intervention, measurement of effect, and data
presentationand analysis.An individual categorycomprises
two to six items, eachwith a given weight; together,the 4
categoriesinclude16 items.In our investigation, the reviewed
studieswerescoredon thebasisof howwell thedifferent items
were described.The maximum score was 100 points, and,
according to Koes et al. (23,24), a score of 50 or greater
indicatesgoodmethodologicalquality; furtherdetailshavebeen
presentedin the cited investigations.We hereafterrefer to our
methodological quality asMQ scores.

Basedontheconclusionsdrawnby thepublishingauthors,we
alsodesignatedthetreatmentoutcomesof theanalysedtrials as
“positive”, meaningbetterfor the experimental groupthanfor

thereferencegroup,or as“equivalent/negative”,indicatingthat
there was no difference in outcomebetweenthe treatments
studied or that the referencetreatmentgave better results.
Moreover, thepaperswereassignedto oneof thefollowing two
groupson the basisof the durationof complaints describedin
the inclusion criteria: “acute”=<12 weeks; “chronic” �12
weeks.Investigationsin whichnospecificcriteriahadbeenused
for acuteandchronicproblemswereinsteadassignedto agroup
designated “mixed”. The trials werefurther categorisedon the
basisof the typesof treatmentused:specificindividual manual
interventions, active multiple and group interventions, and
different kindsof electrotherapy.

Calculation of effectsize

To furtherexaminethemethodological quality of thepublished
investigations, we calculated effect size to determine the
possible influence of therapies on neck problems and to
summarisethe resultspresentedin the papers,regardlessof
the interventionused.Effect size analysisdoesnot take into
accountconclusionsdrawnby the authorsof the articles.The
last follow-up assessmentin eachpaperwas included in our
computations, if the standarddeviation had beenreportedor
could be calculated. Effect sizewasdeterminedseparately for
the outcome variables mentioned in the papers. If a trial
comprisedmorethantwo treatmentmodalities,effect sizewas
ascertainedsolely for the experimental group and the first
referencegroup.Effect sizeis a standardpoolingstatisticused
in meta-analysis(2,38),andit is computedby usingCohen’sD
(38), which is written asfollows:

Effectsize= [Xe ÿ Xc]/Sc

whereXe is themeanof theexperimental group,Xc is themean
of the control group, and Sc is the standarddeviation of the
controlgroup.Thevalueobtainedwith Cohen’sD representsthe
differencebetweenthe outcomesin the experimentaland the
control groups;a positivevalueindicatesa betteroutcomefor
the experimentalgroup,anda negativevaluea betteroutcome
for thecontrolgroup(s).Accordingto Thomas& Nelson(44)an
effectsizegreaterthan0.8 is large,around0.5 is moderateand
aneffect sizelessthan0.2 is small.

Classification by useof theDisablement Processscheme

The inclusioncriteria, interventions,andoutcomes reportedin
the analysedstudieswere classifiedaccordingto the Disable-
ment Process(21,47). The schemehas four components, i.e.
active pathology, impairment, functional limitation, and dis-
ability. Thecentralgoalof theschemeis to delineatethemajor
pathwayfrom diseaseor active pathologyto varioustypesof
functional consequences.The modelwasusedasa framework
for this partof theanalysis.

Components of theDisablement Process

Pathology.Refersto biochemicalandphysiologicalabnormal-
ities: e.g.diagnosesof disease,injury, andcongenital/develop-
mentalconditions.

Impairment. Refersto adysfunctionandsignificantstructural
abnormalities in specificbody systems(suchasmusculoskele-
tal, cardiovascular andneurological): e.g.muscleweaknessand
joint restriction.

Functional limitations. Refersto restrictionsin performing
fundamental physicalandmentalactionsin activitiesanddaily
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life: e.g. ambulating,reaching,stooping,climbing stairs,pro-
ducingintelligible speech,andseeingstandardprint.

Disability.Refersto thedifficulty experiencedin carryingout
activities in any domain of life due to a health or physical
problem: e.g. job, household management,personal care,
hobbies,active recreation,clubs, socialisingwith friends and
kin, child care,errands,sleep,andtrips.

Besidesthe above-mentioned components, there are three
other aspectsthat influence the DisablementProcess:extra-
individual factors, such as medical care and rehabilitation,
medications,external support, and the physical and social
environment; intra-individual factors, such as lifestyle and
behaviouralchanges,psychosocial attributesand coping; and
risk factorsof predisposingcharacteristics suchaslifestyle and
social,behavioural,andbiological factors.

An intervention,whetherphysiotherapyor chiropractic, is an
extra-individual factor, and we classified this component
accordingto where,on the main pathwayof the disablement
process,it is meantto exertaninfluence.A referencetreatment
wasclassifiedif weconsideredit to representactivetherapybut
not if it representedplacebo treatment,a control group, or
prescribedmedication.

RESULTS

Twenty-eight papers (3,5–9,11–14,19,20,22,26,27,
29–32,34–37,41,42,45,46,48) were found to satisfy
our inclusioncriteria.However,two of these((30)atwo-
month follow-up, and (31) a two-yearfollow-up) were
analysedasa singlepublication,becausetheyemanated
from the sameinvestigation.Accordingly, a total of 27
studieswereconsideredin our analysis.

Methodologicalquality

Only 9 of the 27 trials (3, 5,8,12,13,22,26,36,45)
had MQ scores�50 (Table I); the total scoresvaried
from 24 to 62. The greatestdeficiencywasseenin the
categorymeasurementof effect, for which scoreswere
very low for threeof thefour criteria:patientblindedor
time restriction,relevantoutcomemeasuresandblinded
outcomeassessments.The studiesalsoscoredvery low
in two of the four criteria in the categoryintervention:
avoidingothersimultaneoustreatmentsandcomparison
with a placebotherapy.Smallsamplesizewasa general
problem; the smallestgroup consistedof 50 or more
subjectsin only threestudiesand neverincludedmore
than 100 subjects.Moreover,MQ scoreswere low for
the following categories: adequate randomisation
procedures,comparabilityof relevantbaselinecharac-
teristics, and comparisonwith an existing treatment
modality.

Of the27 studieswe examined,basedon conclusions
of thepublishingauthors,18hada positiveoutcomeand
nine showedan equivalent/negativeoutcomebetween

the treatmentsused(TableI). In all, 33% of the studies
(9/27)hadMQ scores�50.Furthermore,one-thirdof the
investigationswith positive outcomes(6/18) and one-
third of thosewith equivalent/negativeoutcomes(3/9)
hadscores�50.

As describedin the “Methods” section,we usedthe
inclusioncriteriafor durationof complaintsto assignthe
studiesto groupscomprisingacute,chronic,andmixed
neck problems.Four studieswere placedin the acute
group (Table II); author-basedoutcomeswere positive
for threeof these(13,32,34)andequivalent/negativefor
one(30).Only oneof thepositive-outcomesstudies(13),
in which patients had been given electromagnetic
therapy,had an MQ score�50. Twelve of the studies
wereassignedto thechronicgroup(TableIII); outcomes
were positive for nine of these (3,7,9, 11,20,29,
35,37,45) and equivalent/negativefor three (22,36,
46).Two of thepositive-outcomeinvestigations(manip-
ulation[3] andelectromagnetictherapy[45]) andtwo of
the equivalent/negativestudies (traction [22] and
acupuncturetreatment[36]) hadMQ scores�50.Eleven
studieswere included in the group designatedmixed
(Table IV); outcomeswere positive for six of these
(6,8, 12,19,26,48) and equivalent/negativefor five
(5,14,27,41,42). Four of the investigations in the
mixed group—threewith positive outcomes(electro-
magnetic therapy [12], manipulation [8] and active
physiotherapytreatment[26]) and one with an equiva-
lent/negativeoutcome(traction [5])—had MQ scores
�50.

The 27 studieswere also groupedaccordingto the
type of interventionused:four employedacupuncture,
four manipulation, three mobilisation, three traction,
eight active physiotherapyand group intervention,and
five electrostimulation/localheat. (Details regarding
main and referencetreatmentsare given in TablesII–
IV). Six of the nine studieswith MQ scores�50 had
positiveauthor-basedoutcomes,andtheseinvestigations
comprisedthreedifferent kinds of interventions:active
physiotherapy(26),electromagnetictherapy(12,13,45),
and manipulation(3,8). Equivalent/negativeoutcomes
werenotedfor studiesconcerningacupuncture(36) and
cervical traction (5,22). None of the studies using
mobilisationhadMQ scores�50.

Follow-up periodsweregenerallyshort (Table I). In
elevenof thestudies(41%)treatmenteffectwasassessed
only directly after interventions(6, 8,11–13,27,29,32,
35,37,48). Only five studies(19%) includedlong-term
follow-ups,which wereperformedat 6 months(22,34,
41), at 1 year(26), andat 2 years(31).
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TableI. Randomisedclinical trials on neckpain patientsreceivingphysiotherapyor chiropractic treatment,in order of themethodologicalquality scores

Methodscriteria [max possible points] Total
MQ Follow-up

Total
study

Yearof A B C D E F G H I J K L M N O P score Conclusions periodfrom population
First author publication [2] [5] [4] [3] [4] [17] [10] [5] [5] [5] [5] [10] [10] [5] [5] [5] [100] of author(s) Indication start on entry

Boline 1995 2 4 4 3 2 8 10 5 5 6 3 5 5 62 pos chronic headache 10 wk 150
Foley-Nolan 1992 2 4 3 4 10 5 5 5 8 8 3 5 62 pos acute whiplash 12 wk 40
Trock 1994 2 3 4 3 4 10 5 5 6 6 3 5 5 61 pos chronic neck pain 8–10wk 81
Foley-Nolan 1990 2 3 4 3 4 10 5 5 8 8 3 5 60 pos mixed 6 wk 20
KlaberMoffett 1990 2 4 2 8 10 5 5 8 8 3 5 60 equiv/neg chronic neck pain 12 wk 100
Petrie 1986 2 3 3 4 10 5 3 10 2 3 5 5 55 equiv/neg chronic neck pain 8 wk 27
Cassidy 1992 2 4 3 4 10 5 5 4 4 3 5 5 54 pos mixed 1 wk 100
BAPM 1966 1 3 8 10 5 5 3 6 6 5 52 equiv/neg mixed 24 wk 466
Levoska 1993 2 2 3 4 10 5 5 4 5 5 5 50 pos mixed 52 wk 47
Goldie 1970 2 3 4 3 4 10 5 4 4 5 5 49 equiv/neg mixed 24 wk 73
Sloop 1982 1 2 2 3 4 5 5 5 4 4 3 5 5 48 equiv/neg mixed 12 wk 39
Petrie 1983 2 3 3 4 10 5 5 2 3 5 5 47 pos chronic neck pain 4 wk 13
Revel 1994 1 3 3 4 10 5 8 3 5 5 47 pos chronic neck pain 10 wk 60
Zylbergold 1985 1 3 3 4 10 5 4 4 3 5 5 47 pos mixed 6 wk 100
Vasseljen 1995 2 3 3 4 10 5 4 5 5 5 46 equiv/neg chronic neck pain 24 wk 24
Fitz-Ritson 1995 1 1 4 3 4 10 5 2 2 3 5 5 45 pos chronic whiplash 8 wk 31
McKinney 1989 2 3 4 10 5 3 4 4 5 5 45 equiv/neg acute whiplash 2 year 247
Jensen 1990 2 4 4 2 10 5 4 4 3 5 43 pos chronic headache 8 wk 23
Nordemar 1981 1 3 3 4 10 5 4 3 5 5 43 pos acute neck pain 12 wk 30
Lewith 1981 2 1 4 3 4 10 5 4 3 5 41 equiv/neg mixed 2 wk 26
Loy 1983 2 2 3 2 10 5 5 5 4 3 41 pos chronic neck pain 6 wk 60
Mealy 1986 2 3 4 2 5 5 3 4 4 3 5 40 pos acute whiplash 8 wk 61
Carlsson 1990 2 2 3 2 10 5 6 3 5 38 pos chronic headache 4wk/12wk 62
Coan 1982 1 2 4 3 4 5 6 3 5 5 38 pos chronic neck pain 12 wk 30
Brodin 1983 2 4 2 5 5 4 4 3 5 34 pos mixed 4 wk 71
Howe 1983 1 3 4 5 4 4 3 5 29 pos mixed 3 wk 52
Takala 1994 3 5 4 4 3 5 24 equiv/neg mixed 10 wk 45

Studypopulation: (A) Homogeneity, (B) comparability of relevantbaselinecharacteristics, (C) randomisation procedure,(D) drop-outs described for eachstudygroupseparately, (E)
percentageof loss to follow-up, <20%= 2 points, <10%= 4 points, (F) samplesize:>50 subjects in smallestgroup= 8 p, >100 subjectsin smallestgroup= 17 p, Interventions: (G)
Interventions includedand described, (H) pragmaticstudy, (I) co-interventionavoided,(J) placebo controlled. Measurement of effect: (K) Patientsblinded, (L) relevantoutcomemea-
sures,(M) blindedassessments,(N) adequate follow-up period. Data presentation and analysis: (O) Intention to treatanalysis,(P) frequenciesof most important outcomespresented
for eachtreatmentgroup.

142
G

.V
.K

je
llm

a
n

e
ta

l.

S
ca

n
dJ

R
e

h
a

bM
e

d
3

1



TableII. Presentationof inclusioncriteria, mainintervention,referencetreatmentandoutcomeaccordingto theDisablementProcessandtheMethodologicalquality
for eachseparatetrials on acuteneckpain

Author Inclusion criter ia Main intervention Reference treatment Outcomes Score

Acuteneck problem,positive outcome, n = 3
Foley-Nolan et al. 1992(13) Pathology Impairment Not classified Impairment 62

acutewhiplash collar with pulsedelectromagnetic therapy collar with placebo units pain, rangeof motion, analgesic
consumption

Unclassified
subjectiveassessmentof

progress

Nordemar & Thörner 1981(34) Impairment Impairment Impairment Impairment 43
acuteneckpain<3 days TNS (1) manual treatment rangeof motion,pain at rest and

in motionNot classified
(2) neckcollar

Mealy et al. 1986(32) Pathology Impairment Not classified Impairment
40acutewhiplash activetreatment;mobilisation,exercises collar, advice to rest rangeof motion,pain intensity

Acuteneck problem,equivalent/negative outcome, n = 1
McK inney et al. 1989(30) Pathology Impairment Impairment Impairment 45

acutewhiplash activetreatment:activeandpassive
movements,traction, hydrotherapy,
posture

(1) mobilization advice rangeof motion, intensity of
neck painNot classified

(2) restandanalgesics
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Table III. Presentationof inclusioncriteria, main intervention,referencetreatmentand outcomeaccordingto the DisablementProcessand the Methodological
quality for eachseparatetrial on chronic neckpain

Author Inclusion crit eria Main intervention Referencetreatment Outcomes Score

Chronic neckproblem,positive outcome, n = 10
Boline et al. 1995(3) Impairment Impairment Not classified Impairment 62

tension-typeheadache>3 months manipulation medication: amitriptyline headachefrequency,over-the-
counter medication usage

Imp� Funct� Disab
headachepain intensity,SF-36

Trock et al. 1994(45) Pathology Impairment Not classified Impairment 61
cervical pain andstiffness�1 year,

osteoarthritis, radiographic
pulsed electromagnetic fields placebo electromagnetic therapy pain intensity, painon motion,

tenderness
evidenceof disk spacenarrowing Disability
with osteophyte formation activity of daily living

Unclassified
subjectiveimprovement,

objectiveglobal improvement

Petrie & Langley 1983 Impairment Impairment Not classified Impairment 47
(35) chronic neck pain>2 years acupuncture(no electrostim) placebo TNS pain severity

Revelet al. 1994(37) Impairment Impairment Not classified Impairment 47
chronic neck pain>3 months rehabilitation program; improve

neck-proprioception
symptomatic treatment(NSAID,

analgesic)
pain intensity, rangeof motion,

analgesicconsumption,
cervicocephalic kinesthesia

Functional limitation
pat assessmentof functional

improvement

Fitz-Ri tson 1995(11) Pathology
Impairment � Functional

limitati on Impairment Imp� Funct� Disab 45
whiplash, pain>12 wk phasic neckexercises rehabilitation exercises neck paindisability index

Jensen et al. 1990(20) Impairment Impairment Not classified Impairment 43
headache9–12monthspost-traumatic

symptoms
manual therapy cold packs intensityof headache,

analgesics,associated
symptomssuchasdizziness,
tinitus,etc

Loy 1983(29) Pathology Impairment Impairment Impairment 41
cervical spondylosisconfirmedby electro-acupuncture short-wave andtraction rangeof motion

X-ray Unclassified
subjectivesymptomatic relief
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Table IV. Presentationof inclusioncriteria, main intervention,referencetreatmentand outcomeaccordingto the Disablement Processand the Methodological
quality for eachseparatetrials on mixedneckpain.

Author Inclusion crit eria Main intervention Referencetreatment Outcomes Score

Mixed,no specific criteria for acute or chronicconditions, positive outcome, n = 6
Foley-Nolan et al. 1990 Impairment Impairment Not classified Impairment 60

(12) neck pain>8 weeks collar with pulsed
electromagnetic therapy

collar with a placebo facsimile
unit

pain, rangeof motion, analgesic
consumption

Unclassified
subjassessment of progress

Cassidyet al. 1992(8) Impairment Impairment Impairment Impairment 54
mechanicalneckpainwith radiation manipulation mobilization pain intensity, rangeof motion

Levoska & Keinänen- Impairment Impairment Impairment Impairment 50
Kiukaanniemi 1993 neck andshoulder symptomsoncea active physiotherapy (1) passivephysiotherapy max isomneckmusclestrength,
(26) weekor more,andfeeling of Not classified max isometric grip test,

disturbanceof neck,shoulder
symptomsandmusclespasm

(2) no treatment enduranceforcesin shoulder
muscles,muscle tonusin neck

andtenderness andshoulder, tender pointsby
palpation, tender points
pressurethreshold, cephalagy
or neck-shoulder pain

Zylbergold & Piper 1985 Impairment Impairment Impairment Impairment 47
(48) disordersof thecervicalspine traction: static,intermittent,

manual
neck careinstruction, exercises,

moist heat
pain intensity: McGill Pain-

Questionnaire,rangeof
motion

Brodin 1983(6) Impairment Impairment Not classified Impairment 34
cervical pain andrestricted movement manual mobilization (1) mock therapy pain level, mobility of cervical

(2) medication spine

Howe et al. 1983(19) Impairment Impairment Not classified Impairment 29
pain in neck, armor handandreduced

movement
manipulation control group rangeof motion,affected

symptomsas; neckpain,
stiffness,headache, pain in
shoulder or arm
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Effectsize

Effect sizewascalculatedfor 17 studies(3,6–9,20,22,
26,30,32,34,36,37,41,45,46,48), and MQ scores
were �50 for six of these (3,8,22,26,36,45). The
formula we usedto determineeffect sizewasbasedon
the standard deviation (SD), which was either not
included in or could not be calculatedfor ten of the
studies.

Themostfrequentlyusedoutcomeswerepain,n = 16
(3,6–9,20,22,26,32,34,36,37,41,45,46,48) and
range of motion, n = 8 (8,22,30,32,34,36,37,48).
Assessmentof the activitiesof daily life wasonly used
in four studies (9,22,36,45). These three outcome
measurementswereincludedin a regressionanalysisof
methodologicalquality, studypopulationandfollow-up
period. Various other typesof outcomemeasurements
werealsoused,but only in onestudyeach.

In all of the studies,outcomewas measuredboth
beforeandafter the treatmentperiod.Follow-upswere
conductedin eight of the 17 studies for which we
calculatedeffect size.This wasdonewithin 1 monthin
four of the eight investigations(3,30,36,45); at least1
monthbutnot laterthan3 monthsaftertreatmentin three
of the studies(20,22,34); andafter 6 monthsin oneof
the investigations(46).

Information regardingmedianeffect size, including
the interquartile rangefor pain, rangeof motion, and
activity of daily living, is presentedin TableV. To be
able to comparethe assessmentof neck mobility, a
summaryof thetotal rangeof motionwascalculatedfor
each study that had presentedthe results in separate
movements.Effect size values for the experimental
groupswerepositivefor pain,rangeof motion,anddaily
activities; however,only the effect size for pain and
activity of daily living wasmoderate,whereastheeffect
sizefor rangeof motion wassmall.

Therewasnorelationbetweenpainandthesizeof the

study populationor the time point of the assessment,
whereastherewasanegativerelation(p< 0.05)between
pain andthe methodologicalquality of the studies(Fig.
1), i.e. thehighertheMQ scores,thelowertheeffectsize
(R2 = 0.25). No relation was found betweenrange of
motion andeitherthe studypopulationor the methodo-
logical quality. However, we did observea tendency
towardsanegativerelationbetweenrangeof motionand
time for follow-up, i.e. thelater thefollow-up, thelower
the effect sizefor rangeof motion (R2 = 0.14).

Disablementprocess

Inclusion criteria. Inclusion criteria were defined in
termsof impairmentin 20 of thestudiesandwerebased
on pathology in seven. No study used functional
limitation or disability to describethe studypopulation
(TablesII–IV).

Intervention. The main intervention was never
describedin terms of pathologyor disability but was
focused on impairment in 23 of the studies and on
functionallimitation or acombinationof impairmentand
functionallimitation in the otherfour.

Outcomemeasurements.All but two studies used
morethanonemeasureof outcome.

Impairment.The outcomeof impairmentwas ascer-
tainedin 22 of the studiesby using the following pain
assessmenttools: the Visual Analogue Scale (VAS),
(12,13,20,22,30,32,34,36,37,41,42,45,46), the
Numerical Rating Scale (NRS-101), (8), the McGill
Pain Questionnaire(36,48), and different pain scores
(6,9,27,35). A pain diary was usedin two investiga-

TableV. Randomisedneckstudiesin the order of their
effectsizecalculation

Outcome Median IQR n

Pain 0.4 0.59 16
ROM 0.1 0.37 8
ADL 0.3 0.37 4

Calculationof themedianswith interquartilerange(IQR).
ROM = rangeof motion,ADL = activity of daily living.

Fig. 1. Effect size for pain outcomecorrelatedto methodolo-
gical quality scoresfor 16 of the analysedrandomisedclinical
trials. R2 = 0.25.
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tions, combined with or including pain intensity,
disability, and pill count (3,36); headachefrequency
wasalsoconsideredin oneof the studies(3). Painwas
even assessedsubjectively by determining headache
intensity (3,7), consumptionof analgesics(3,9,12,13,
20,37),andpainduringpassivemotion(45).Moreover,
outcomemeasurementof impairmentwasbasedonneck
movementin 17studies.In additionto themeasurements
mentionedabove,a broadvariety of singlemeasuresof
impairmentwereused,eachin only oneor two studies
(TablesII–IV).

Functional limitations. The outcome of functional
limitations was measuredin only one study (37).
Functionalimprovementwasmeasuredby headreposi-
tioningaccuracy;i.e. theability to relocateaccuratelythe
head on the trunk after an active movement in the
horizontalplane.

Disability. The following measureswere used to
assessdisability outcomes:daily disability score(36),
ability to work (5), sleepdisturbance(5,22,27), social
dysfunction(22), limitation of activity (9), andactivity
of daily living (22,41,45).

Outcomemeasurementsreferring to severalcompo-
nents.Some of the investigatorsused assessmentsof
headacheintensity as an outcome (3,7) where no
differencewas madebetweenthe components;impair-
ment,functionallimitation anddisability of theDisable-
ment Processdue to the alternativesin the sameitem.
The SF-36 questionnaire,which is a measurementof
self-perceivedhealthusedin onestudy(3), andtheNeck
Disability Index score (11) also compriseitems from
three different components: impairment� functional
limitation� disability.

Unclassifiableoutcomemeasurements.Thefollowing
outcomemeasurementscould not be assignedto any of
the categoriesin the DisablementProcess:physician’s
assessmentof theseverityof thecondition(noparticular
outcome [5]), global assessmentof progressover a
specificperiodof time (patientswereaskedto quantify
any improvement[12,13]), and overall improvement
(14,29,45).

DISCUSSION

Our databasesearchcoveringtheperiod1996–1995and
focusing on randomisedclinical trials on neck pain
patientswhohadundergonephysiotherapyor chiroprac-
tic, yielded 27 publications.Despite our effort to be
thorough, we may have overlookedsome references,
which couldhaveinfluencedour results.

We foundsomeevidenceof positiveoutcomesbased
on the authors’ conclusionsin studiesconcerningthe
treatmentof both acuteandchronicneckpain,whereas
findings were ambiguousin investigationsthat did not
usespecificinclusioncriteria for acuteor chronicneck
problems.

It wasdifficult to draw any real conclusionaboutthe
efficacy of the interventionsusedin the analysedtrials
due to lack of long-term results. Only five studies
conducteda follow-up at 6 monthsor more from start,
andfour of thosereportedequivalent/negativeoutcomes.
Furthermore,derivingconclusionswasdifficult because
somepaperscomparedtwo treatmentsmodalities,both
supposedto have positive effects on neck pain. That
might also explain the low effect size valuesin some
studies.Consideringpain,theeffectsizewas0.12when
calculationswerebasedsolely on trials with two active
therapies(six papers)and0.58whenexaminingstudies
that used a placebo referencetreatment(10 papers).
Comparisonof active therapiescan be of value when
adding a new treatment to existing treatments(40).
Conclusionsaboutinterventionscanbestrengthenedby
restrictingexaminationto papersof highmethodological
quality.Of the27trialsweanalysed,ninehadMQ scores
�50,andsevenof thosehadusedplacebotreatmentin a
comparisongroup.Consideringdifferent typesof inter-
ventionsin the investigationswith scores�50, positive
outcomeshadbeenconcludedby the authorsfor pulsed
electromagnetictherapy(threetrials),manipulation(two
trials), and active physiotherapy(one trial); similar
results(exceptregardingmanipulation)wereobtainedin
a meta-analysisperformedby Aker et al. (1). We noted
an author-basedequivalent/negativeoutcomefor cervi-
cal tractionin two studies,andthishasbeenconfirmedin
othermeta-analyses(1,18). Comparedto placebotreat-
ment,acupuncturegaveequivalent/negativeoutcomesin
onetrial. In general,for mostof theinterventiongroups,
an insufficientnumberof paperswasanalysedto allow
us to drawconclusions.

The methodologicalquality was low in most of the
studieswe analysed.The maximum MQ scoreof 100
points is probablydifficult to obtain in clinical studies
with this kind of analysis,thereforewe have used a
minimum MQ scoreof 50 pointsto indicatea goodand
high methodologicalquality (23,24). Two-thirdsof the
studieswe examinedscoredless than 50 points, indi-
catingthat the publishedresultsandour assessmentsof
theefficacyof the interventionsarenot completelyreli-
able,especiallyfor trialswith shortfollow-up periods.In
somestudies,outcomewas assessedonly once before

A critical analysisof conservativetreatmentof neckpain 149

ScandJ RehabMed31



andoncedirectlyafterasingletreatment,henceit canbe
questionedwhetherthe outcomewas due to the actual
treatmentor simply the therapeuticcontact.

The aim of our critical review was to determinethe
quality of researchstudies and the effectivenessof
differentkindsof treatment.Unfortunately,thesystema-
tic analysismodelhasmanyflaws, for exampleseveral
criteriadependonwhetheror not(aswell ashow)special
proceduressuchasrandomisationaredescribed.All of
the authorsof the paperswe examinedstatedthat their
studies were randomised,but, in our evaluation, the
articles that did not describethe randomisationproce-
dure in detail weregiven lower MQ scores.A possible
shortcomingof our quality analysisis that it illustrates
better how the papers were written than the actual
methodology.In somecases,theinstructionsfor authors
stipulatedby thejournalsin questioninfluencedtheway
the investigatorsreportedmaterialsand methods(e.g.
assessmenttoolsandstudypopulations).We couldhave
addressedthis problem by contactingthe authors,but
suchataskwouldhavebeentimeconsuming.Obviously,
studydesign,interventions,andoutcomemeasurements
mustbeclearlydescribedif a readeris to beableto draw
conclusions.

In our investigation,earningMQ pointsfor measure-
ment of effect required a thorough description of
methodologyand a clear presentationof the resultsof
assessmentsperformed. Accordingly, some of the
analysed trials did not receive any points because,
althoughthey did mentionthat different measurements
hadbeenused,they did not reportthe results.

The reliability of the systematicanalysisdependson
theaimof thereviewers.Wefocusedonwhattheauthors
of the analysed papers consideredto be the main
interventions,whereasother systematicanalyseshave
purposely been limited to a single intervention (e.g.
tractionor exercise).Thiscaninfluencetheclassification
of outcomesas positive or equivalent/negative,as is
evident when considering three systematic analyses
(1,18,23) that examinedsomeof the papersused in
our review (5,6,14,19, 32,34,41,48). Another pro-
blemwhencomparingsystematicanalysesis thevalidity
of the methods used, which dependson how the
reviewersinterpretedeachitem in the scheme(18,23).

We usedfive outcomevariablesfor neckpatientsthat
had been selectedin previously publishedsystematic
analyses(23,24): pain, global assessmentof improve-
ment, activity of daily living, range of motion, and
consumptionof analgesics.Determinationof effect size
and application of The DisablementProcessrevealed

that pain, rangeof motion, and activity of daily living
were usedmost often in the studieswe analysed.Six
trials used outcome measurementswhich were not
scored in our analysis: muscle tenderness
(7,26,45,46), pressurepain threshold(42,46), muscle
strength(26), isometricgrip test (26), enduranceforces
(26), electromyography(46), and associatedsymptoms
(dizziness, visual disturbances,ear symptoms [20]).
Even if we had included these measurements,our
findingswould havebeenessentiallythe same,because
only onemorepaper(46) would havereacheda scoreof
�50, and it would have strengthenedthe equivalent/
negativeresultsconcerningchronic neck problem and
activephysiotherapy.

In our review,mostof thepaperspublishedafter1990
had higher methodologicalquality scoresthan those
publishedbefore 1990, which seemsto indicate that
authors and journals are beginning to place greater
emphasison presentationof studydesign,methods,and
results. However, in a previous systematicanalysis
concerninglow backpain (25), no suchassociationwas
notedbetweenyear of publicationand methodological
quality.

Our analysisof methodologicalquality gavepositive
results for a majority of the trials examined; more
precisely,treatmentoutcomewasbetterfor experimental
groupsthanfor referencegroups.Thesamewastruefor
effect size, which was positive for the outcome
measurementsusedmostoften in the studies,i.e. pain,
range of motion, and activity of daily living; those
findings imply that physiotherapyor chiropractic (the
main forms of treatmentin the trials) had a positive
effect on neck pain. Positiveeffect size in connection
with manualtreatmentof painhasalsobeenreportedby
Aker et al. (1).

Studieswith high methodologicalquality and large
populationmight more often be publishedindependent
theoutcomeis positiveor negative.Wecanseeaneffect
of this by the fact that theeffectsizefor painwaslower
whenrelatedto high MQ score.

The DisablementProcessanalysisshowedthat inclu-
sion criteria, intervention,and outcomemeasurements
concerned impairment in most of the papers we
examined.Althoughit is importantto measurethesame
componentthat the interventionis meantto influenceto
decide if it is effective, it might be of even greater
interest to analysewhether the interventionhas influ-
encedandimprovedthe patient’sdaily living activities.
Thus the outcomes of several componentsof the
DisablementProcesscan be usedto illustrate relation-
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ships between the three different components,i.e.
impairment,functional limitation anddisability.

CONCLUSION

Our analysesdemonstratethat few randomisedclinical
trials on neck problems are of high methodological
quality andcomprisea sufficiently long follow-up time.
In thestudiesthatdid showhigherquality,threedifferent
interventionsled to a slight tendencytowardspositive
results,but the numberof publicationsconsideredwas
inadequateto allow generalconclusionsto be drawn.
Theeffectsizecalculationsandthedisablementprocess
analysisindicatedthattheinterventionsin thetrialshada
positiveinfluenceon two impairmentcomponents,pain
andrangeof motion.Effectsizewasalsopositivefor one
disability component,activities of daily living, but this
finding was based on a very limited number of
investigations.Furtheranalysesareneededto determine
whetherphysiotherapyand chiropractictreatmenthave
positive effects on functional limitation and various
aspectsof disability.
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