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ABSTRACT. The efficacy of physiotherapy or chiro- Consequently, it is important that research be focused on
practic treatment for patients with neck pain was neck pain and that therapeutic outcomes be evaluated.
analysed by reviewing 27 randomised clinical trials Although randomised controlled trials are highly
published 1966-1995. Three different methods were reliable, few have focused on neck pain. In two separate
employed: systematic analyses of; methodological systematic analyses, Koes et al. (23) found only five such
quality; comparison of effect size; analysis of inclu- trials on neck pain, and van der Heijden et al. (18) found
sion criteria, intervention and outcome according to only three concerning the efficacy of traction for back
The Disablement Process model. The quality of most of and neck pain. Due to the limited number of trials
the studies was low; only one-third scored 50 or more examined in those studies, it is difficult to draw any
of a possible 100 points. Positive outcomes were notedconclusions about treatment efficacy. Aker et al. (1)
for 18 of the investigations, and the methodological reviewed 24 studies that dealt solely with the outcome of
quality was high in studies using electromagnetic neck pain, and, by calculating effect size, observed a
therapy, manipulation, or active physiotherapy. High positive effect of manual treatment. When ascertaining
methodological quality was also noted in studies with therapeutic effect, it is important to assess the outcome in
traction and acupuncture, however, the interventions relation to the purpose of the intervention, but this is
had either no effect or a negative effect on outcome. seldom considered in traditional meta-analyses. We
Pooling data and calculation of effect size showed that examined outcomes in relation to the main neck
treatments used in the studies were effective for pain, problems or conditions reported in the studies we
range of motion, and activities of daily living. Inclusion  reviewed.

criteria, intervention, and outcome were based on Our methodology included use of a model called The
impairment in most of the analysed investigations. Disablement Process, which has been developed to
Broader outcome assessments probably would have clarify concepts related to disablement and to aid
revealed relationships between treatment effect and communication between researchers and clinical work-
impairment, functional limitation and disability. ers (47). The first disablement scheme was developed in
Key wordsneck pain; physiotherapy; chiropractic; randomisedne 1960s by Nagi (33). In the 1990s, Verbrugge &
clinical trials; review; meta-analysis; methodology; effect sizeJette (47) extended and revised the scheme, which they
the “Disablement Process”. 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
Neck problems are extremely common, especiallgpecific body systems, fundamental physical and mental
among women (4, 16, 17, 28). This is clearly illustrated@ctions, and activities of daily life. It also elucidates
by two different follow-up studies showing that morepersonal and environmental factors that speed up or slow
than 80% of patients with neck or shoulder complaintdown the disablement process. Neck problems can
continued to have symptoms two years after participaseldom be described by defining a disease or an organic
ing in a rehabilitation programme (10), and that 57% stiltauseper se,and therefore we used the scheme in our
experienced neck pain ten years after the onset bfvestigation, as it reflects an illness perspective by
symptoms (15). Even if neck problems are prevalent, thdassifying the consequences of disease. One can expect
underlying pathology and aetiology remain unclearthat in clinical studies that deal with neck problems, an
hence treatments are often based on symptomatic sigitliess rather than a disease perspective is used. Our
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objectivewasto critically review randomisedstudiesof
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 1966-195. The key word
randomisedvasusedin combindion with free-textterms,such
as neck, cervical, pain, physiotherapy physical therapy,
chiropractic exercise, rehabilitaton, studies, outcome, and
evaluation.We also checkedthe referencelists of the papers
identified in the databasesearchesWe excluded abstracts,
unpublishedstudies,and studiesthat involved both neck and
low backpain,aswell asarticlesin which it wasimpossilte to
distinguishbetweerthe resultsobtainedfor differentgroupsof
disordersTo beincludedin our analysesthe trials hadto meet
the following criteria: a randomisedprocedurewas used for
treatmentallocation;treatmentmodality waseither physiother
apy or chiropmctic; patientshadongoingneckpain at the time
of the study;the paperwaswrittenin Englishor a Scandinavian
language.

Whenscrutinisingstudiesthat usedmorethanonetreatment
modality, we analysedhe methodfocuseduponby the authors
or pointedout by reviewers We conductedur work with three
differentmethodsfirst, we examinedmethodobgical quality by
usingaproceduralescribedy Ter Rietetal. (43) andmodified
by Koeset al. (23,24); secondtreatmentefficacy (effect size)
wasdeterminedoy comparingvaluesobtainedwith Cohen’sD
(38); third, The Disablemat Processchemg21,47) wasused
to analyse inclusion of patient groups, interventims, and
outcomes.

Analysisof methodologsal quality (MQ)

Whenanalysirg methodobgical quality, we minimisedbiasby
acting as separateeviewers.One reviewer (B.O.) determined
whethera publishedtrial fulfilled the inclusioncriteria for our
investigation this reviewerwasblindedto the author(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 divergentresultswereobtainedwe
tried to reachconsensushroughdiscussion.
Theanalysisvasbasedn methodobgical criteriadeveloped
by TerRietetal. (43). Thesecriteriaarewell acceptedor usein
interventionstudiesand, after somemodificatons, have been
employedin severalsystemati analysesand meta-analges
(18,23-25,39). The criteria cover four main categoriesstudy
population, intervention, measurment of effect, and data
presentationand analysis.An individual categorycomprises
two to six items, eachwith a given weight; together,the 4
categoriednclude 16 items.In our investigaion, the reviewed
studieswerescoredon the basisof how well the differentitems
were described. The maximum score was 100 points, and,
accordingto Koes et al. (23,24), a score of 50 or greater
indicatesgoodmethodobgicalquality; furtherdetailshavebeen
presentedn the cited investigaions. We hereafterefer to our
methodologtal quality asMQ scores.
Basedntheconclusiongirawnby thepublishingauthorswe
alsodesignatdthetreatmenibutcomeof theanalysedrials as
“positive”, meaningbetterfor the experimetal groupthanfor
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thereferencegroup,or as“equivalert/negative” indicatingthat
there was no differencein outcome betweenthe treatments
studied or that the referencetreatmentgave better results.
Moreover the papersvereassignedo oneof thefollowing two
groupson the basisof the durationof complains describedn
the inclusion criteria: “acute”= <12 weeks; “chronic” >12
weeksInvestigatonsin whichno specificcriteriahadbeenused
for acuteandchronicproblemswereinsteadassignedo agroup
designatd “mixed”. The trials werefurther categorisedn the
basisof the typesof treatmentused:specificindividual manual
interventims, active multiple and group interventims, and
differentkinds of electrotherap.

Calculation of effectsize

To furtherexaminethe methodologgtal quality of the published
investigatiors, we calculated effect size to determine the
possible influence of therapieson neck problens and to

summarisethe results presentedn the papers,regardlessof

the interventionused.Effect size analysisdoesnot take into

accountconclusionsdrawn by the authorsof the articles. The
last follow-up assessmerih eachpaperwas includedin our
computationsif the standarddeviation had beenreportedor

could be calculated Effect size was determinedseparatsf for

the outcome variables mentionedin the papers.If a trial

comprisedmorethantwo treatmentmodaliies, effect sizewas
ascertainedsolely for the experimetal group and the first
referencegroup.Effect sizeis a standardoooling statisticused
in meta-analgis (2, 38), andit is computedby usingCohen’sD

(38), which is written asfollows:

Effectsize=[Xe — Xc]/Sc

whereXeis themeanof the experimetal group,Xcis themean
of the control group, and Scis the standarddeviation of the
controlgroup.Thevalueobtainedwvith Cohen’sD representthe
differencebetweenthe outcomesin the experimentaland the
control groups;a positive value indicatesa betteroutcomefor

the experimentabroup,anda negativevalue a betteroutcome
for thecontrolgroup(s) Accordingto Thomas& Nelson(44)an
effectsizegreaterthan0.8 is large,around0.5is moderateand
an effectsizelessthan0.2is small.

Classificaion by useof the DisablemenProcessscheme

The inclusioncriteria, interventions and outcome reportedin

the analysedstudieswere classifiedaccordingto the Disable-
ment Process21,47). The schemehasfour componets, i.e.

active pathology,impairmert, functiond limitation, and dis-
ability. The centralgoal of the schemes to delineatethe major
pathwayfrom diseaseor active pathologyto varioustypesof

functiond consegencesThe modelwasusedasa framework
for this partof the analysis.

Componets of the DisablemehProcess

Pathology.Refersto biochemicaland physiologicalabnormal
ities: e.g.diagnose®f diseaseinjury, andcongenital/deviep-
mentalconditions.

Impairment Refersto a dysfuncton andsignificantstructural
abnormaities in specificbody systemgsuchas musculoskes-
tal, cardiovasalar andneurologcal): e.g.muscleweaknessnd
joint restricton.

Functional limitations. Refersto restrictionsin performing
fundamenthphysicalandmentalactionsin activitiesanddaily
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life: e.g.ambulating,reaching,stooping,climbing stairs, pro-
ducingintelligible speechandseeingstandardorint.

Disability. Refersto thedifficulty experiencedh 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,errandssleep,andtrips.

Besidesthe above-meribned componets, 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
behaviouralchangespsychosodl attributesand coping; and
risk factorsof predisposingharacteristis suchaslifestyle and
saocial,behaviouralandbiological factors.

An intervention whethemphysiotherapyr chiropracte, is an
extra-individual factor, and we classified this component
accordingto where,on the main pathwayof the disablement
processit is meantto exertaninfluence.A referencdreatment
wasclassifiedf we consideredt to represenactivetherapybut
not if it representedblacebotreatment,a control group, or
prescribedmedication.

RESULTS

Twenty-eight papers (3,5-9,11-14,19,20,22,26,27,

29-32,34-3741,42,45,46,48) were found to satisfy
ourinclusioncriteria. However two of thesg((30) atwo-

month follow-up, and (31) a two-yearfollow-up) were

analysedasa singlepublication,becaus¢hey emanated
from the sameinvestigation.Accordingly, a total of 27

studieswere consideredn 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 greatestdeficiencywas seenin the
categorymeasurementf effect for which scoreswere
very low for threeof thefour criteria: patientblindedor
time restriction,relevantoutcomemeasuresandblinded
outcomeassessment3.he studiesalsoscoredvery low
in two of the four criteria in the categoryintervention:
avoidingothersimultaneoudreatmentsaandcomparison
with a placebatherapy.Smallsamplesizewasa general
problem; the smallestgroup consistedof 50 or more
subjectsin only three studiesand neverincluded more
than 100 subjects.Moreover,MQ scoreswere low for
the following categories: adequate randomisation
procedurescomparability of relevantbaselinecharac-
teristics, and comparisonwith an existing treatment
modality.

Of the 27 studieswe examined pasedon conclusions
of the publishingauthors 18 hada positiveoutcomeand
nine showedan equivalent/negativeoutcome between
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the treatmentaised(Tablel). In all, 33% of the studies
(9/27)hadMQ scores>50. Furthermorepne-thirdof the
investigationswith positive outcomes(6/18) and one-
third of thosewith equivalent/negative@utcomes(3/9)
hadscores>50.

As describedin the “Methods” section,we usedthe
inclusioncriteriafor durationof complaintsto assigrthe
studiesto groupscomprisingacute,chronic,and mixed
neck problems.Four studieswere placedin the acute
group (Table ll); author-baseadutcomeswere positive
for threeof thesg(13,32,34) andequivalent/negativéor
one(30).Only oneof thepositive-outcomestudieg13),
in which patients had been given electromagnetic
therapy,had an MQ score>50. Twelve of the studies
wereassignedo the chronicgroup(Tablelll); 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 the positive-outcoménvestigationgmanip-
ulation [3] andelectromagnetitherapy[45]) andtwo of
the equivalent/negative studies (traction [22] and
acupuncturgreatmen{36]) hadMQ scores>50.Eleven
studieswere included in the group designatedmixed
(Table 1V); outcomeswere positive for six of these
(6,8,12,19,26,48) and equivalent/negativefor five
(5,14,27,41,42). Four of the investigationsin 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 Tablesll—
IV). Six of the nine studieswith MQ scores>50 had
positiveauthor-basedutcomesandtheseinvestigations
comprisedthreedifferent kinds of interventions:active
physiotherapy(26), electromagnetitherapy(12,13,45),
and manipulation(3, 8). Equivalent/negativeoutcomes
werenotedfor studiesconcerningacupuncturg€36) and
cervical traction (5,22). None of the studies using
mobilisationhadMQ scores>50.

Follow-up periodswere generallyshort(Tablel). In
elevenof thestudieg41%)treatmeneffectwasassessed
only directly after interventions(6, 8,11-13,27,29, 32,
35,37,48). Only five studies(19%) includedlong-term
follow-ups, which were performedat 6 months(22,34,
41),at 1 year(26), andat 2 years(31).
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Tablel. Randomisedlinical trials on neckpain patientsreceivingphysiotherapyor chiropractic treatment,in order of the methodologicahjuality scores

Methodscriteria [max possble points] Total Total
MQ Follow-up  stuy
Year of A B C D E F G H I J K L M N O P swore Conclwsions periodfrom popuation

First author publicaton [2] [5] [4] [3] [4] [17] [10] [5] [5] [5] [5] [10] [10] [5] [5] [5] [100] of author§) Indication start onentry
Boline 1995 2 4 4 3 2 8 10 5 5 6 3 5 5 62 pos chronic headache 10wk 150
Foley-Nokn 1992 2 4 3 4 10 5 5 5 8 8 3 5 62 pos acute whiplash 12wk 40
Trock 1994 2 3 4 3 4 10 5 5 6 6 3 5 5 61 pos chronic nek pain  8-10wk 81
Foley-Nokn 1990 2 3 4 3 4 10 5 5 8 8 3 5 60 pos mixed 6 wk 20
Klaber Moffett 1990 2 4 2 8 10 5 5 8 8 3 5 60 equiv/reg  chronic nedk pain 12wk 100
Petrie 1986 2 3 3 4 10 5 3 10 2 3 5 5 55 equiv/reg  chronic nedk 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/ireg  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/reg  mixed 24wk 73
Sloop 1982 1 2 2 3 4 5 5 5 4 4 3 5 5 48 equiv/reg  mixed 12 wk 39
Petrie 1983 2 3 3 4 10 5 5 2 3 5 5 47 pos chronic nek pain 4 wk 13
Revel 1994 1 3 3 4 10 5 8 3 5 5 47 pos chronic nek pain 10 wk 60
Zylbergod 1985 1 3 3 4 10 5 4 4 3 5 5 47 pos mixed 6 wk 100
Vasselj@ 1995 2 3 3 4 10 5 4 5 5 5 46 equiv/reg  chronic nedk 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/reg  acue whiplash 2 yea 247
Jensen 1990 2 4 4 2 10 5 4 4 3 5 43 pos chronic headache 8 wk 23
Nordenar 1981 1 3 3 4 10 5 4 3 5 5 43 pos acue neck pan 12 wk 30
Lewith 1981 2 1 4 3 4 10 5 4 3 5 41 equiv/reg  mixed 2 wk 26
Loy 1983 2 2 3 2 10 5 5 5 4 3 41 pos chronic nedk pain 6 wk 60
Mealy 1986 2 3 4 2 5 5 3 4 4 3 5 40 pos acue 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 nek pain 12 wk 30
Brodin 1983 2 4 2 5 5 4 4 3 5 34 pos mixed 4wk 71
Howe 1983 1 3 4 5 4 4 3 5 29 pos mixed 3wk 52
Takala 1994 3 5 4 4 3 5 24 equivireg  mixed 10 wk 45

Studypopuation: (A) Homogeneity (B) compaability of relevantbaselinechaacteristics (C) randonisation procedure(D) drop-ous descibed for eachstudy group sepaately, (E)

percentageof loss to follow-up, <20%= 2 points <10%=4 points, (F) samplesize: >50 subjectsin smallestgroup=8 p, >100 subjectsin smallestgroup= 17 p, Interventions: (G)

Intervertions includedard descibed, (H) pragmaticstudy, (I) co-inteventionavoided, (J) placeto controlled. Measuemen of effect: (K) Patientsblinded (L) relevantoutmomemea-
sures,(M) blinded assessents,(N) adequag follow-up period. Data presentabn and analyss: (O) Intention to treataralysis, (P) frequenciesof mostimportant outcores presented
for eachtreamentgroup
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Tablell. Presentatiorof inclusioncriteria, mainintervention referencereatmentindoutcomeaccordingto the DisablemenProcessandthe Methodologicaluality
for eachseparatetrials on acuteneckpain

Author Inclusion criteria Main intervention Referernce treatment Outcomes Score

Acutened problem,postive outoome n= 3

Foley-Nolan et al. 1992(13) Pathology Impairment Not classfied Im pairment 62
acutewhiplash collar with pulsedeledromagretic therapy collar with placébo units  pan, rangeof mation, andgesic
consumption
Unclassfied
subpctive asessmenof
progress
Nordemar & Thérner 1981(34) Impairment Impairment Impairment Impairment 43
acuteneckpain<3days TNS (1) marual treatmet rarge of motion, pain atreg and
Not classfied in motion
(2) neckcollar
Mealy et al. 1986(32) Pathology Impairment Not classfied Impairment
acutewhiplash activetreament; mobilisation,exeréses  collar, advice to res rarge of motion, painintensity 40

Acutened problem,equivalert/negaive outtcomg n= 1

McKinney et al. 1989(30) Pathology Impairment Impairment Im pairment 45
acutewhiplash activetreament: activeandpassve (1) mobilization advice rarge of motion, intensty of
movenents,traction, hydraherapy Not classfied ned pain
posture (2) restandanalgesics
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Tablelll. Presentationof inclusion criteria, main intervention,referencetreatmentand outcomeaccordingto the DisablementProcessand the Methodological

quality for eachseparatetrial on chronic neckpain

Author Inclusion criteria Main intervention Referencetreatment Outcomes Score
Chronic neckproblem, postive outcome n= 10
Boline et al. 1995(3) Im pairment Impairment Not classifia Im pairment 62
tenson-typehealache>3 months maripulation medcatiort amitriptyline headachdrequency,over-tre-
couner medcation usage
Imp + Funct + Disab
headachepainintensity, S~36
Trock et al. 1994(45) Pathology Impairment Not classifia Im pairment 61

Petrie & Langley 1983
(35)

Revelet al. 1994(37)

Fitz-Ritson 1995(11)

Jense et al. 1990(20)

Loy 1983(29)

cenical pan andstiffness>1 year,
oskoarthrtis, radiogaphic
evidenceof disk spae narrowing
with oseophye formation

Impairment
chronic ned pain >2 years

Impairment
chronic ned pain >3 months

Pathology
whiplash pain >12 wk

Impairment
headache9—12monthspostiraumatc
synmptoms

Pathology
cenvcal spordylosisconfimed by
X-ray

pulsal eledromagretic fields

Impairment
acupumture (no electrestim)

Impairment
rehailitation program improve
neck-popriocetion

Impairment 4 Functional
limitati on
phast neckexerdses

Impairment
marual therapy

Impairment
electreacypuncture

placelo electranagetic therapy

Not classifie
placelm TNS

Not classified
symptomatt treatment{NSAID,
analgsic)

Impairment
rehabilitation exercises

Not classified
cold packs

Impairment
shortwawve andtraction

pan intensty, pain on motion,
tencerness

Disability

activity of daily living

Unclassfied

subpctiveimprovement
objectiveglobal improvement

Impairment
pan severiy

Impairment

pan intensty, rangeof mation,
andgesicconsumption,
cenicocephalic kinesthesia

Functional limitation

pa assessentof functional
improvement

Imp + Funct + Disab
neck paindisablity index

Im pairment

intensity of headache,
andgesics,assocated
symptomssuchasdizziness,
tinitus, etc

Impairment
rarge of motion
Unclassfied
subpctive synmptomatt relief

47

47

45

43

41
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Table IV. Presentationof inclusion criteria, main intervention,referencetreatmentand outcomeaccordingto the Disablemat Processand the Methodological
quality for eachseparatetrials on mixedneckpain.
Author Inclusion crit eria Main intervention Referencetreatment Outcomes Score
Mixed, no spedfic criteria for acute or chronic condtions, postive outmome n= 6
Foley-Nolan et al. 1990 Impairment Impairment Not classifia Im pairment 60
(12) neck pain >8 weeks collar with pulsed collar with a placel facsinile pan, rangeof mation, andgesic
electranagetic therapy unit consumption

Unclassfied

subjassessnre of progress
Cassidyet al. 1992(8) Impairment Impairment Impairment Im pairment 54

mectanicalneckpainwith radation maripulation mobilization pan intensty, rangeof mation

Levoska & Keinanen Impairment Impairment Impairment Impairment 50

Kiukaanniemi 1993 neck andshouder sympbmsoncea active physiotheapy (1) passivephydotherapy maxisom neckmusclestrengh,

(26) weekor more,andfeeling of Not classified maxisometic grip test,
disturbarce of neck,shoulder (2) no treatrrent enduraceforcesin shouder
symptomsand muscle spasm muscles musde tonusin neck
andtencerness andshouder, tencer points by

palpation, tende points
pressurethresiold, cephaagy
or nek-shouder pain
Zylbergold & Piper 1985 Impairment Impairment Impairment Impairment a7
(48) disordersof the cervicalspine traction: static, intermittent, ned careinstruction, exeacises, pan intensty: McGill Pan-
marual moist heat Questiomaire, rangeof
mation
Brodin 1983(6) Im pairment Impairment Not classified Impairment 34
cenical pan andrestrictel movement  marual mobilization (1) mocktherapy pan level, mobility of cenical
(2) medicaion spine
Howe et al. 1983(19) Im pairment Impairment Not classified Impairment 29
pan in nek, armor handandreduced maripulation contol group rarge of motion, affecied
movement symptomsas neckpain,

stiffness,headachgpainin
shouder or arm

i
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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.

The mostfrequentlyusedoutcomesverepain,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).
Assessmendf the activities of daily life wasonly used
in four studies (9,22,36,45). These three outcome
measurement&ereincludedin a regressioranalysisof
methodologicaljuality, study populationandfollow-up
period. Various other types of outcomemeasurements
werealsoused,but only in onestudyeach.

In all of the studies, outcome was measuredboth
beforeand after the treatmentperiod. Follow-upswere
conductedin eight of the 17 studiesfor which we
calculatedeffect size. This wasdonewithin 1 monthin
four of the eightinvestigationq3, 30, 36,45); at least1
monthbutnotlaterthan3 monthsaftertreatmenin three
of the studies(20,22,34); andafter 6 monthsin oneof
theinvestigationg46).

Information regardingmedian effect size, including
the interquartile rangefor pain, range of motion, and
activity of daily living, is presentedn TableV. To be
able to comparethe assessmendf neck mobility, a
summaryof thetotal rangeof motionwascalculatedfor
each study that had presentedthe resultsin 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 wasmoderatewhereadhe effect
sizefor rangeof motionwassmall.

Therewasnorelationbetweerpainandthesizeof the

TableV. Randomisedeckstudiesin 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 the medianswith interquartilerange(IQR).
ROM =rangeof motion, ADL = activity of daily living.
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1,00
0,80
0,80 7
0,407

0,20 7

0,00 1

Effect size calculation

-0,20 I
-0.40 7 r

0,50 1 T T T

30 35 40 45 50 55 B0 65

Methodological guality score

Fig. 1. Effect size for pain outcomecorrelatedto methodolo-
gical quality scoresfor 16 of the analysed-andomisectlinical
trials. R=0.25.

study populationor the time point of the assessment,
whereagherewasanegativerelation(p < 0.05)between
pain andthe methodologicahuality of the studies(Fig.
1),i.e.thehighertheMQ scoresthelowertheeffectsize
(R*=0.25). No relation was found betweenrange of
motion andeitherthe study populationor the methodo-
logical quality. However, we did observea tendency
towardsa negativerelationbetweerrangeof motionand
time for follow-up, i.e. thelaterthefollow-up, the lower
the effect sizefor rangeof motion (R?=0.14).

Disablemenprocess

Inclusion criteria. Inclusion criteria were defined in
termsof impairmentin 20 of the studiesandwerebased
on pathology in seven. No study used functional
limitation or disability to describethe study population
(Tablesll-1V).

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

Outcome measurementsAll  but two studies used
morethanone measureof outcome.

Impairment.The outcomeof impairmentwas ascer-
tainedin 22 of the studiesby usingthe following pain
assessmentools: 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-
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tions, combined with or including pain intensity,
disability, and pill count (3, 36); headachefrequency
was also consideredn one of the studies(3). Painwas
even assessedsubjectively by determining headache
intensity (3, 7), consumptionof analgesicg3,9,12,13,
20,37),andpainduring passivemotion (45). Moreover,
outcomemeasuremerntf impairmentwasbasedn neck
movemenin 17 studiesln additionto themeasurements
mentionedabove,a broadvariety of single measure®f
impairmentwere used,eachin only oneor two studies
(TableslI-IV).

Functional limitations. The outcome of functional
limitations was measuredin only one study (37).
Functionalimprovementwas measuredy headreposi-
tioningaccuracyij.e. theability to relocateaccuratelythe
head on the trunk after an active movementin the
horizontalplane.

Disability. The following measureswere used to
assesdlisability outcomes:daily disability score(36),
ability to work (5), sleepdisturbanceg5, 22,27), social
dysfunction(22), limitation of activity (9), and activity
of daily living (22,41,45).

Outcomemeasurementseferring to severalcompo-
nents. Some of the investigatorsused assessmentsf
headacheintensity as an outcome (3,7) where no
differencewas madebetweenthe componentsjmpair-
ment,functionallimitation anddisability of the Disable-
ment Procesdueto the alternativesin the sameitem.
The SF-36 questionnairewhich is a measuremenbf
self-perceivechealthusedin onestudy(3), andthe Neck
Disability Index score(11) also compriseitems from
three different components:impairment+ functional
limitation + disability.

Unclassifiableoutcomemeasurement3.he following
outcomemeasurementsould not be assignedo any of
the categoriesin the DisablementProcessphysician’s
assessmemf the severityof the condition(no particular
outcome [5]), global assessmenbf progressover a
specificperiod of time (patientswere askedto quantify
any improvement[12, 13]), and overall improvement
(14,29,45).

DISCUSSION

Ourdatabassearchcoveringthe period1996-1995nd
focusing on randomisedclinical trials on neck pain
patientswho hadundergonghysiotherapyor chiroprac-
tic, yielded 27 publications. Despite our effort to be
thorough, we may have overlooked some references,
which could haveinfluencedour results.
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We found someevidenceof positive outcomeshased
on the authors’ conclusionsin studiesconcerningthe
treatmentof both acuteandchronicneckpain, whereas
findings were ambiguousin investigationsthat did not
usespecificinclusion criteria for acuteor chronic neck
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/negativeutcomes.
Furthermoregderiving conclusionsvasdifficult because
somepaperscomparedwo treatmentamodalities,both
supposedo have positive effects on neck pain. That
might also explain the low effect size valuesin some
studies.Consideringpain, the effect sizewas0.12when
calculationswere basedsolely on trials with two active
therapiegsix papers)and 0.58 whenexaminingstudies
that used a placeboreferencetreatment(10 papers).
Comparisonof active therapiescan be of value when
adding a new treatmentto existing treatments(40).
Conclusionsaboutinterventionscanbe strengthenedy
restrictingexaminatiorto paperf high methodological
quality. Of the 27 trialswe analysedninehadMQ scores
>50, andsevenof thosehadusedplacebatreatmenin a
comparisorgroup. Consideringdifferent typesof inter-
ventionsin the investigationswith scores>50, positive
outcomeshad beenconcludedby the authorsfor pulsed
electromagnetitherapy(threetrials), manipulation(two
trials), and active physiotherapy(one trial); similar
results(exceptregardingmanipulation)wereobtainedn
a meta-analysiperformedby Aker et al. (1). We noted
an author-baseequivalent/negativeutcomefor cervi-
caltractionin two studies andthis hasbeenconfirmedin
othermeta-analyse€l, 18). Comparedo placebotreat-
ment,acupuncturgaveequivalent/negativeutcomesn
onetrial. In general for mostof theinterventiongroups,
an insufficientnumberof paperswasanalysedo allow
usto draw conclusions.

The methodologicalquality was low in most of the
studieswe analysed.The maximum MQ scoreof 100
pointsis probablydifficult to obtainin clinical studies
with this kind of analysis,thereforewe have useda
minimum MQ scoreof 50 pointsto indicatea goodand
high methodologicaluality (23,24). Two-thirds of the
studieswe examinedscoredlessthan 50 points, indi-
catingthat the publishedresultsand our assessmentsf
the efficacy of the interventionsarenot completelyreli-
able,especiallyfor trials with shortfollow-up periods.n
somestudies,outcomewas assesseanly once before
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andoncedirectly afterasingletreatmenthenceit canbe
questionedvhetherthe outcomewas dueto the actual
treatmentor simply the therapeutiacontact.

The aim of our critical review wasto determinethe
quality of researchstudies and the effectivenessof
differentkindsof treatmentUnfortunately the systema-
tic analysismodelhasmany flaws, for exampleseveral
criteriadependnwhetheror not (aswell ashow) special
proceduresuchasrandomisatiorare described All of
the authorsof the paperswe examinedstatedthat their
studies were randomised,but, in our evaluation, the
articlesthat did not describethe randomisationproce-
durein detail were given lower MQ scores A possible
shortcomingof our quality analysisis that it illustrates
better how the paperswere written than the actual
methodologyIn somecasestheinstructionsfor authors
stipulatedby thejournalsin questioninfluencedthe way
the investigatorsreportedmaterialsand methods(e.g.
assessmertbols andstudypopulations) We could have
addressedhis problem by contactingthe authors,but
suchataskwould havebeentime consumingObviously,
studydesign,interventions,and outcomemeasurements
mustbeclearlydescribedf areaderis to beableto draw
conclusions.

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

The reliability of the systematicanalysisdependson
theaimof thereviewersWe focusedonwhattheauthors
of the analysed papers consideredto be the main
interventions,whereasother systematicanalyseshave
purposely been limited to a single intervention (e.g.
tractionor exercise)This caninfluencethe classification
of outcomesas positive or equivalent/negativeas is
evident when considering three systematic analyses
(1, 18,23) that examinedsome of the papersusedin
our review (5,6,14,19, 32,34,41,48). Another pro-
blemwhencomparingsystemati@analysess thevalidity
of the methods used, which dependson how the
reviewersinterpretedeachitem in the schemg(18,23).

We usedfive outcomevariablesfor neckpatientsthat
had been selectedin previously published systematic
analyseg(23,24): pain, global assessmenif improve-
ment, activity of daily living, range of motion, and
consumptiorof analgesicsDeterminationof effect size
and application of The DisablementProcessrevealed
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that pain, rangeof motion, and activity of daily living
were usedmost often in the studieswe analysed.Six
trials used outcome measurementsvhich were not
scored in our analysis: muscle tenderness
(7, 26,45, 46), pressurepain threshold(42,46), muscle
strength(26), isometricgrip test(26), endurancdorces
(26), electromyography(46), and associatedsymptoms
(dizziness, visual disturbances,ear symptoms [20]).
Even if we had included these measurementspur
findingswould havebeenessentiallythe same because
only onemorepaper(46) would havereachech scoreof
>50, and it would have strengthenedhe equivalent/
negativeresults concerningchronic neck problem and
active physiotherapy.

In our review, mostof the paperspublishedafter 1990
had higher methodologicalquality scoresthan those
published before 1990, which seemsto indicate that
authors and journals are beginning to place greater
emphasion presentatiorof studydesign,methodsand
results. However, in a previous systematic analysis
concerningow backpain (25), no suchassociatiorwas
noted betweenyear of publication and methodological
quality.

Our analysisof methodologicalguality gavepositive
results for a majority of the trials examined; more
precisely treatmenbutcomewasbetterfor experimental
groupsthanfor referencegroups.The samewastrue for
effect size, which was positive for the outcome
measurementasedmostoftenin 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. Positive effect size in connection
with manualtreatmenbf pain hasalsobeenreportedby
Aker etal. (1).

Studieswith high methodologicalquality and large
populationmight more often be publishedindependent
theoutcomeis positiveor negative We canseeaneffect
of this by the fact thatthe effect sizefor painwaslower
whenrelatedto high MQ score.

The DisablementProcessanalysisshowedthatinclu-
sion criteria, intervention,and outcomemeasurements
concerned impairment in most of the papers we
examinedAlthoughit is importantto measureéhe same
componenthatthe interventionis meantto influenceto
decideif it is effective, it might be of even greater
interestto analysewhetherthe intervention has 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,functionalllimitation anddisability.

CONCLUSION

Our analysesdemonstratehat few randomisedlinical
trials on neck problemsare of high methodological
quality andcomprisea sufficiently long follow-up time.
In thestudieghatdid showhigherquality, threedifferent
interventionsled to a slight tendencytowardspositive
results,but the numberof publicationsconsideredvas
inadequateto allow generalconclusionsto be drawn.
The effectsize calculationsandthe disablemenprocess
analysigndicatedthattheinterventionsn thetrials hada
positiveinfluenceon two impairmentcomponentspain
andrangeof motion.Effect sizewasalsopositivefor one
disability componentactivities of daily living, but this
finding was based on a very limited number of
investigationsFurtheranalysesareneededo determine
whetherphysiotherapyand chiropractictreatmenthave
positive effects on functional limitation and various
aspectf disability.
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