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Resegarch Report

The Efficacy of Traction for Back and Neck Pain:
A Systematic, Blinded Rev1ew of Randomized
Clinical Trial Methods )
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Background and Purpose. The purpose of this study was to condzlwc: a sys- Geert JMG van der

temaiic analysis of the literature to assess the efficacy of traction for,pat:ems Heijden

with neck or back pain. Subjects. For this purpose, randomized clinical trials Anna JHM Beurskens
comparing iraction with other treatments were selected. Methods. A computer- Bart W Koes

aided search of the literature was conducted for relevant articles, fob’owed by Willem JJ Assendelft
blinded assessment of the methods of the studies. The main outcome: measures Henrica CW de Vet
were (1) scoring for quality of the designated conduct of studies ( ba.ked on a Lex M Bouter

methodological checklist with four main categories: study population, interven-
tions, measurement of effect, and data presentation) and the main donclusions
of author(s) with regard to traction and (2) calculation of confidente intervals
and power of the studies. Results. Only three studies scored more than 50
points (maximum score= J00 points), suggesting that most of the selqcred stud-
ies were of poor quality. None of these three studies showed favorable results for
traction. Only four studies, of which one scored more than 50 pofn_t_‘i, bad an
acceptable power (1—f>>80%). Conclusion and Discussion. The dvailable
reports of studies on the efficacy of traction for back and neck pain o not
allow clear conclusions due to the methodological flaws in their deﬁtn and
conduct. Most studies lacked power (1—B) due to small sample sizes! To date,
no conclusions can be drawn about whether a specific traction mod}:zh’ty Jor
back or neck pain is effective, or more efficacious than other rreatmeints There
are no clear indications, however, that traction is an ineffective rberquy Jjor
back and neck pain. Furtber trials are needed in which much moreiattention
should be paid to proper design and conduct, as well as to clear destriptions of
crucial methodological features and results. fvan der Heijden GIMG, ! Beurskens
AJHM, Koes BW, et al. The efficacy of traction for back and neck paip: a sys-
tematic, blinded review of randomized clinical trial metbods. Phys ]iber
1995;75:93-104 ] i

Key Words: Back pain, Blinded review, Neck pain, Physical therapy, kandom:zed
controlled trials, Traction.
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Back pain and neck pain are common with the help of rest, analgesiics, and pain. Prognoses seem to worsen with
in western industrialized countries. home exercises? Only in abd>ut 5% of the occurrence of mdiating pain and
Approximately 80% of all people will all cases do back and neck p‘un last with increasing number of relapses.-#
have one or more episodes of back for more than 3 months.! Thq: recur- Although back and neck pain are the
pain in the course of their lives, and rence rate of back and neck pain is most frequent disorders of the muscu-
about 50% will have one or more high; approximately 60% of all epi- loskeletal system in general practice,
episodes of neck pain.'-? The majority sodes are followed by a relapse 23 there is no consensus about the man-
of all episodes of back and neck pain Little is known about the relgvant agement of these conditions. The

disappear within a few months, ofien - prognostic features of back aind neck efficacy of primary care treatment
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(including physical themapy) for back
and neck pain remains question-
able.149-17 General practitioners in the
Netherlands often refer patients with
back and neck pain for physical ther-
apy. The majority of these patients
complain of persistent pain.!® In these
cases, traction is one of the possible
treatmenyt modalities. In the Nether-
lands, patients receive traction treat-
ment in approximately 7% of the an-
nual 21 million physical therapy
sessions, often in combination with
other treatments.1$-2* Doubt exists,
however, whether traction is a benefi-
cial treatment modality for back and
neck pain.?

Lumbar traction is applied with a
hamess (with self-adhesive strapping)
that is put around the lower rib cage
and the iliac crest. A head halter sling
is used for cervical traction. The dura-
tion and level of exerted traction can
be varied in a continuous or intermit-
tert mode.2-24 Of the different traction
techniques, manual traction (ie, trac-
tion exerted by the therapist, using the
patient’s head, anmns, or legs) and
motorized traction (ie, traction exerted
by a2 motorized pulley) are most often
used, whereas inverted suspension (e,
raction exerted by gravitational forces,
through the body weight of the pa-
tient} and bed-rest traction (ie, traction
is exerted by a pulley and weights)
are only occasionally used.

During application of traction, muscle
tension, skin stretch, and intra-
abdominal pressure should be taken
into account as counterforces. Friction
between the body and the support

surface is the main countérforce dur-
ing application of traction;on a able
ot in bed. This friction caf be reduced
by using a split tabletop with ball
bearings and by altering the angle of
pull 2526 i

The rationale for traction is based on
mechanical and reflex mei:hz-
nisms.?-24 Spinal elongatibn through
an increase of intervertebral space and
relaxation of spinal musclés is as-
sumed to be the most imgponant of the
proposed mechanisms byiwhich trac-
tion could be effective. -3 Because
spinal elongation as the proposed
specific effect is not expedied to occur
below a traction force of 25% of the
1otal body weight,3232 altraction
force below this weight is sometimes
denoted as a sham treatmient or pia-
cebo. The proposed mechanisms of
traction, however, have npt been
supported by sufficient re$earch. Fur-
thermore, it is not very likely that an
annular tear would disappear through
traction, or that a protrudéd or pro-
japsed nucleus of an intervertebral

" disk could be reduced anfd stabilized

within the annulus by spihal elonga-
tion. 238 To date, there is [little clarity
about the mechanism by which trac-
tion could be effective.

No systematic research ha‘.s been per-
formed into the adverse e!fects of
traction. Some case repé}rtszzﬁf’ sug-
gest that there is some danger of ad-
verse effects in heavy tradtion (eg,
Jumbar traction with forcds exceeding
50% of the total body wejght) or in
cervical traction with forces exceeding
50% of the weight of the head (e,
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approximately 4% of the total body
weight). It has been theorized that
traction in cases of medial or distal
protrusion of the nerve root might
increase nerve impingement.® Other
risks described for traction concem
increased blood pressure and respim
tory constraints due 1o traction har-
ness, and temporomandibular joint
strain due to the head sling.21.35.37-42

The question addressed in this revies
is whether different traction modalitie
for back and neck pain have been
shown to be clinically effective
through published research (ie, have
causai relation with clinical improve-
ment). Randomized cfinical trals
(RCTs) are considered to be the best
design for control of validity Ge, ab-
sence of systematic emmor) and preci-
sion (ie, absence of random eror).

We present a critical review of the
avaitable RCTs about the effectivenes
of waction for back and neck pain.
Although RCTs potentially provide tt
most valid and precise resulss, flaws
their design and conduct can result §
overestimation or underestimation of
treatmnent effects, and consequently
can lead 1o false-positive or false-
negative conchusions. Therefore, we
will place strong emphasis on the
quality of the methods of the smdies
selecied for review,

Method

We traced relevant study reports by
means of a MEDLINE literature searc
(19661992, using the following Mex
cal Subject Headings terms or free-te
words: traction, therapeutic use, not
fractures, musculoskeletal diseases,
joint diseases, spinal diseases, necl,
backache, cervical, adverse effecs,
comparative studies, evaluation stud
ies, outcome and process assessmen
physical therapy, epidemiology, stat
tics, science), as well as an EMBASE
literature search (19741992, using t
following key words: physiotherapy.
traction, not fractures, musculoskele!
diseases, joint diseases, spinal dis-
eases, neck, back, major clinical stuc
jes, placebo, randomization, double:
blind procedure, review). In additiol
a number of relevant journals not
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Table 1. Criteria List for a Metbodological Assessment of Randomized Clihical
Triais of Traction Trearmen! for Low Back and Neck Pain ‘

Criteria® . Weight
Study population (n=40) .i
A—Homogensity 2
B—Comparabiity of prognoses at baseline ;10
C—Adequate randomization procedure 4
D— Dropouts described for each treatment group separatety 4
E-—toss to follow-up described for each treatment group separately ‘ T
F—Study size P12
Interventions (n=20)
G—Explici description of experimental treatment(s) S
H—Explicit description of contral treatment(s) 5
L—Cointerventions avoided (or comgparable) 5
J—Stugy type : 4
Measurernent of efiect in=30) ;
K—Patients blinded C s
L—PRelevant outcome measures 10
M—Slinded outcome measurement P10
N—Duration of follow-up Yoo
Data preseritation (3=10) :
| O—lIntention-to-treat analysis -

p—Data presented for most important cutcome measures

2Each criterion must be applied independently of the other cdteria. A—Description of inclusion
criteria (1 point); restriction to a progrostically homogeneous study population (1 po'uil:}.
B—Prognostic comparabitity of study groups after mndomizarion for duration of the c(’::mplamt;
Laseline score for main outcome measure, age. number of relapses, radiating complaisits (2 points
each). C—Randomization procedure explicitly described (2 points); randomization procedure
excludes bias (according to blinded reviewers) (2 points). D—Number of patients whg withdraw
(dropouts) given for each group without reasons for withdrawal (1 point}; no dropouts or number
of patients for each group with reasons for withdrawal €4 points). E—Loss to follow-up: all mn-
domized patients minus the number of patients at the main moment of measurement for the most
important CuICone measure, 3§ 2 proportion of all randomized patients. If iess than 209 loss to
follow-up in one of the groups: 4 points; if less than 10% loss to foliow-up in one of the groups:
8 points. F—S$mailest group after mndomization: 75 subjects (12 poinis), 50 subjects (3 points), 25
subjects {4 points). G—Traction weatment explicitly described: modality, application njode.
weight, duration, and frequency {or number) of sessions (1 point each). H—Referencd reatment
explicitly described: modality/type, application mode, measure of applied intensity, and frequency
{or number} of sessions (1 peint each). [—Other medical treatment or physical therapy modalities
avoided (6 points) or comparable between groups (2 points), J-Placebo or other thap placebo as
reference weaiment (2 points); both {4 points). K—Atternpt at patient blinding or naive patient (3
points); blinding evaluated and successful (3 poins). L—Ouicome measures reparted: global esti-
mate of improvement, pain, functionat statws {activities of daily living), spinal mobiliry, use of
drugs and/or other medical consumption (2 points each). M—Biinded measurement «f criterion L
ourcome measures (2 points gach). N—Qutcome measurement immediately after fast freatment (2
points) and after 6 months or longer (2 points), or both {4 poimts}. O—If loss o follmjx-up is fess
than 10%: analysis for alt randomized patients irrespective of noncompliance {5 point$), or, i loss
to follow-up is more than 10%: alternative analysis that accounts for missing valies {5 points}.
P-—Presentation of frequencies or mean and standard deviation or median and quartiles for main
outcome measures 21 main moment of effect measurement (5 points). i

indexed in these two databases were
screened, as well as the Index to Chi-
ropractic Literature (1980—~1992) and
the Physiotberapy Index (1986-1992).
To be included in the review, a study

20,95

had to meet the following ctiteria: (1)
A random procedure was used for
treatment allocation, (2) included
patients had back or neck pain, (3)

one of the treaument regimens had to

include a traction technique {addition-
al care was aliowed), (4) clinically
relevant outcorne measures were used
(eg. giobal estimate of improvement,
pain, mobility, functional status), and
(5) results were published before June
1992. Abstracts, unpublished studies,
and studies with alternate treatment
allocation were excluded.

The quality of design and conduct of
the selected studies were assessed
according to generally accepted meth-
odological principles of intervention
research.43-%5 These methodological
principles are grouped into four cate-
gories: (1) study population, (2) inter-
ventions, (3) measurement of effect,
and (4) data presentation. These four
categories comprise 16 criteria (Tab. 1,
A-P), which have been further divided
to create a 49-item checklist. Every
checklist item is given a certain weight
that relates to its possible contribution
to validity and precision. A study can
eam a maximum methodology score
of 100 potnts. Similar lists have been
used in reviews about the efficacy of
various interventions.1213.16:36-48 For
this blinded review, we adapted the
items refating to clinical relevance to
back and neck pain and traction (crite-
fa A, B, G, and L). The methodologi-
cal principles are briefly explained
here in the order they are presented in
Table 1.

Study Population

A prognostic homogeneous study
population can be recruited if triai
participation is restricted to a sub-
group of patients with identical treat-
ment susceptibility and prognoses.
Randomization is used w0 exclude
patients’ treatment preferences, and
therapists must be excluded during
allocation of the interventions com-
pared. In addition, randomization
scatters confounders (e, known and
unknown determinants for prognosis
and treatment susceptibility) over the
groups, thereby creating prognostically
comparable groups.

When prognostic subgroups can be
specified, stratified rmndomization can
further improve the prognostic compa-
rability of groups. Restriction, stratifica-

Phys;ical Therapy / Volume 75, Number 2/ February 1995



tion, and randomization, however, do
not guarantee prognostically compara-
ble groups in the case of small studies.
Therefore, large studies in general
provide more valid and more precise
results than smaller studies,

Refusal to participate after enrollment,
or atrition either during the treatment
phase (dropouts) or at follow-up (ioss
to follow-up), can be due 10 2 variety
of causes. Validiry, however, is only
threatened when artrition is related 10
prognostic incomparability or to the
success or failure of allocated interven-
tions. Therefore, details about attrition
rates are essential for evaluation of
trial results,

interventions

The contrast between interventions
can be ascertained if the proposed
specific treattnent components of the
interventions within groups can be
standardized. The validity of this con-
wrast is further improved if nonspecific
weamment cormponents (eg, attention
and bedside manners), additional care,
and cointerventions can be standard-
ized for all patients. In addition, group
differences in compliance can also
obfuscate the intervention contrast.

Measuremert of Effect

Treatment preferences of patient,
therapist, and outcome assessor can
give rise to biased effect measurement.
Blinding for the nature of assigned
interventions, therefore, is needed for
unbiased outcome measurement. In
explanatory trials, in which specific
effects of interventions or their compo-
nents are studied by comparison with
a placebo, the blinding of patients and
therapists is often done via use of a
placebo. Because blinding can be
jeopardized, therefore, ascentzinment
of blinding should be evatvated and
reporied. In management studies, in
which oo or more usual treatment
modalities are compared, the blinding
of patients and therapists is difficult to
achieve. In such studies, biinding can
be ensured, in pan, by selection of
patients who have no previous experi-
ence with the interventions. Further-
more, the participation of a blinded

observer, coupled with ﬁ;e exclusion
of the influence of the patients' opin-
ion, is needed for the unbiased evalu-
ation of treatment effects in manage-

ment studies, i

Data Presentation

1
H

Flaws in the design and donduct of 2
study can give rise to biased results
that will lead to underestitation or
overestimation of the effetts of the
compared interventions. (f:onsequentiy,
the results, whether statistically signifi-
cant or not, wilt lead (o Filse-positive
or false-negative conclusidns. There-
fore, methodological shorfcomings
(eg, prognostic incomparability of
groups, partial blinding of absence of
blinding, poor compliance, the num-
ber of dropouts and loss o foliow-up)
smust be reported, preferably for each
group. Sometimes these methodologi-
cal shortcomings can be dorrected
during data analysis.

The selected reports were! blinded for
author(s}, journal, and resjmts by the
first author (GJMGH). The method-
ological quality of the reppried studies
was assessed, via the checklist, by two
of the authors (BWK, WJjA). In a
subsequent meeting, thesé two au-
thors (still blinded) reached consensus
on every checklist item they disagreed
about. The assessment re_s:uited ina
methodological score for ¢ach study.
This process enabled us ¢ make a
hierarchical list on the basis of meth-
odological quality. We labeled the
outcome of a study “positive” if the
authors of the report conduded that
there was a difference in dffect be-
tween the compared treaténents in
favor of at least one of the waction
modalities applied. The odtcome of a
study was labeled “negative” if the
authors of the report concjuded that
there was no diference bétween the
compared treaiments, or that there
was a difference in effect it favor of
one or more reference treatments,

We found 21 papers,*-¢ reporting 24
studies, that mef the four ¢onditions
for inclusion in the blinded review.
Three studies about the efficacy of

i
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furnbar traction®-5! were excluded
from the blinded review because the
patients receiving the traction regime
could not be identified. In addition,
comparison of the reports revealed
that some studies®>5” were reported
more than one arnicle. Table 2 pre-
sents 17 RCTs (3 on cervical traction
and 14 on lumbar traction) in hierar-
chical order based on their method-
ological scores.

Initiaily, the two blinded reviewers
agreed on more than 80% of ail
checklist ftems. After a consensus
meeting (still blinded), there was
agreement in all instances. The dis-
crepant scores were found mainly to
be due to reading errors. Of the stud
ies reported in more than one article,
the reporis with the lower scores did
not reveal additional or different
information.

Table 2 shows the wide range in
method scores (range=23-68). Only
RCTs (2 lumbar traction, 1 cervical
traction) scored more than 5¢ points.
These 3 RCTs showed no favorable
effects of traction on pain, mobility,
functional status, or other symptoms
and complairts. Among the remainin,
14 studies, only 4 showed positive
results according to the authors of the
reports (3 lumbar traction 962 1 cerv
cal traction®®). In 1otal, only 5 RCTs (-
cervical traction, 3 lumbar traction)
scored more than 40 points, indicatin,
the poor overall methodological qual
ity of most of the studies.

Commeon methodological flaws con-
cerned incomparability of prognosis 2
baseline (critedon B), insufficient de-
scription of randomization procedure
(criterion C), small sample size (criter
on F), incomparability of cointerven-
tions {criterion 1), no attempts to blinc
patients {critersion K), and no attempts
to blind outcome measurement or
failure to include a blinded assessor
{criterion M}. Blinding of the therapist
was not reporied for any of the sud-
ies. Despite some incomplete informa
tion, the studies reported were meth-
edeolegically sound with respect 10
festriction to a homogeneous popuia-
tion (criterion A), lile loss o
follow-up (criterion E}, sufficient de-
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Table 2. Randomized Trials of the Efficacy of Traction for Back and Neck %Pain in Order of Method Score

L
i

Score for Methods Critena® i Authors’
4 Radiating Neuro-  Overall
AB CDEF G HI JKL MNO P Tetal Pain logic Con-
Authors 2 10 4 4 B 12 5 5 6 4 6 10 10 4 5 $ 100 Indication Included  Deficit clusion
i
van der 1 8 4 4 8 — 5 5 B 2 6 6 6 2 5 5 7 Chomclw — Excluded Negative
Heijden et 1 hack pain
al®® :
Matthewset 1 4 — 4 8 8 5 & 2 2 — 4 — 4 5 & 52  Acuelow — —_ Negative
ar*? : back pain
Goldie and 2 4 — 4 8 — 5 5 2 2 — 4 4 2 5 b 52 Chronic Brachialgiz — Negative
Landquist™® : cervical
pain
Weber™® 2 — — 4 4 4 5 5 2 2 — 8 4 2 5 |- 45 Prolapsed  Sciatica incuded  Negative
: turmbar
: disk
British 4 — — 1 4 8 3 3 —4 —6 2 4 5 — 4 Cervical Brachialgia — Negative
Assocoiation : pain
of Physical §
Medicine® I
Reusteta® 1 4 — 4 — — 5 65 2 4 3 4 — 2 65 F‘ 30  iowback  Sclaica  — Negative
! pain
tarsson et 1 8 — 4 8 41 2 2 2 —2 — 2 — i— 3 Acumelw — Excluded Positive
a™ ! back pain
Zyibergoid { 4 — — — 4 5 5 2 2 — 4 2 2 5 — 36 Subacute Brachialgia — Positive
and } cervical
Pipes®® f pain
ijunggrenet 2 -~ — — & — 3 4 2 2 — 4 2 4 5 '-—- 36 Prolapsed Sciatica included  Negative
al®” wmbar
i disk
Coxheadet 1§ — — — 8 12 2 1 2 2 — 4 — 2 — i 34  Acutelow  Sciatica — Negative
a™ back pain
Walker et — 2 2 — 4 — 4 4 —2 3 4 2 2 5 i— Acutelow  Sciafica - Negative
alr® ! back pain
Pal et a® _  — 4 8 — 2 3 —2 3 2 2 2 —i— 34 Acwtelow Scatica — Negative
! back pain
Webereta® 2 — —~ — 8 — 4 4 2 2 — 2 2 2 5 |- Prolapsed  Sciatica included  Negative
: lumbsar
i disk
Webereta® 2 — — — 8 — 1t 2 2 2 — 2 2 2 5 '— 28 Prolepsed Sciatica included  Negative
! lurmnbar
disk
tigstomand 1 2 22— — — — 5 4 —2 — 2 2 2 65 i— 25 Clworiclow Scafica  — Positive
Zachrisson®* i back pain
Matthews 5 wo — —_ 8 — 1 2 2 2 —2 2 2 —i!— 23 lowbak — — Negative
and pain
Hickling®®
Bihaug® { 2 —— — 4 — 3 2 —2 —2 — 2 5;—23 Chronic low  — - Positive
. back pain

a4ee Tab. 1 footnote for description of criteria. Dash=dcriterion not fuifilled or incompi

scription of traction modalities and
reference intervention(s) (criteria G
and H), and adequate data presented
on the most imporant outcome mea-
sures {criterion P).

22/97

1

Reczlcutation of the wcigllte:c;l and
unweighted method scores for the 16
criteria (A-P) and the 49 chegklist -
items provides a sensitivity ahalysis of
the checklist and the distribution of
weights. The resulis of these]recalcula-

1

Ele, or no information given.

tions (Tab. 3) revealed only minor
differenices in the hierarchical order of
the studies, and the three best studies
-and the four worst sudies remained
so. In between, the sequence varied

T
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Tabie 3. Sensitivity Analysis of Scoring System

Weighted

Scaores .

(Maxirmum Unweighted Scores Unweighted Method

Score=10 Maximum Score=16 {(Maxirnum Score=49

Points) Criteria) ftdms)

% % j %
Authors Rank Score  Rank Score Score Rank Score Score
§
van der Heijden et a5 1 73% 115 g% 133 %
Matthews et alf? 2% 3 12 mu 2l g5 gy
Goldie and Landquists® 2 5% 2 13 gy 325 sy
Weberse 4 45% 3 12 7y 3. 25 519
British Association of 5 41% 5 11 ee% 718 ao%
Physical Medicing® ;

Reust et al%® 6 39% 5 11 e9% 51 22 459
Larsson et al®® 7 36% 5 11 ea% 10 18 ary
Weber et a4 7 3% 18 10 e3% 71019 30w
Ljunggren et als” 703% 10 10 ey 7519 30%
Coxhead et ai®? 0 B% 14 e s% 1315 gy
Walker et a1 O %5 1 6% 0] g g
Pal et al®” 10 3% 10 10 swm 1o 17 3%
Zyibergold and Piper® 13 33% 5 11 so% 6 . 21 43%
Weber et a>* 14 28% 10 10 e3% 8 513 279
Lidstrom and Zachrisson®™ 15 256 14 g sgy 13118 33%
Malthews and Hickling™ 16 23% 14 g9 sem 1 16 33%
Bihaug®? 16 23% 14 9 5% 17 192 259

like. ‘These recalculations show the
robustness of the scoring system,

Table 4 presents a description of the
details of the three RCTs3963.64 that
compared cervical traction techniques
with different control treatments. The
method score of one study® exceeded
50 points, and one study® showed
positive results according to the ag-
thors of the repont. Information about
the standardization of traction treat-
ment was incornplete for all three
stdies. Goldie and Landquist®® ex-
cluded additional care in their study.
The other two studiess36: uged addi-
tional care, but only Zylbergold and
Pipers? applied it in a standardized
way for all patients.

Table 5 presents a concise description
of the details of the seven
RCTs54:56.58.65-68 ¢}y5¢ compared lumbar
traction techniques with placebo trac-
tion. Four of these studies%.586568

Physical Therapy / Volume 73. Number 2 / February 1995

were concemed with continuous ma-
torized traction, two stuilies® % were
concerned with autotradtion, and one
study®? was concerned t\;vith cortinu-
ous bed traction. Only dne study>®
had a method score exceeding 50
points, and none showed positive
results according 10 the authors of the
Teports. In three studies, $96668 the
information about the standardization
of the traction treatment s incom-
plete. In rwo studies,“-ﬁﬁiadditioml
care was used, but only Beust et 3]s
applied it in a standardized way for all
patients. The remmaining five studies
exchuded additional care.

H
Table 6 summarizes the details of the
seven RCTs525457.60-6269 that com-
pared different lumbar traiction tech-
niques or lumbar traction: with heat,
corset, exercises, massage, and rest,

- Three of these studies>" 502 were

concemed with autotraction, two
studies®3? were concerned with man-

ual traction, two studijesti.eo %

concemed with intermittent
traction, and one studys? deaws

continuous motorized traction,

method score of only one neg;
study>? exceeded S0 points, w
positive results were reported §
studies®-62 with |ower method
Information about the standard
of the traction treatment was in
plete in five studies. 5254575265

In Table 7, the studies are once
ordered by their method scores,
this table, we calculated the pov
(=) and the 90% confidence ;
val 0% CD) for the differences j
Success rates of the compared in
ventions of each study. When, 5
CI excludes zero, there is no sigr
cant difference with accepting a |
chance of a Type I error (al-
pha=1086),7 The power (1-8) v
calculated for detecting a 300 dif
ence with the reported success
the reference groups, because thj
the difference in success rate of th
study with the highest method 5
Power indicates the chance of Imis
a true significant difference in suce
rates (ie, a Type I error) and Is ac
ceptable when it exceeds 80%
{B=20%6)." Apart from the assume
clinically relevant effect size (e, 30
power depends on the number of
patients per group (sampie size).
Therefore, most of the COMPanson:
shown in Table 7 lack power due |
small sample sizes,

In one study,$! the calculated X195 ¢
Was negative and excluded zero.
therefore, the published results fa-
vored the conurol treatment. In thre
studies that were concemned with
lumbar tractionse$265 and in, W0 sty
fes that were concemned with cervic:
traction, %5 the 900 CT was positive
and excluded zero, In only one of
these studies® did the method score
exceed 50 points. Qur power calculs
ttons showed that this study also
reached an acceptable power (1 B
>80%). Although rwo other smidies
with significant results®1 reached ar
acceptable power, their method scor

- did not exceed 50 points,



Table 4. Cernvical Traction
Conservative Treatment | P
or Placebo P Reported Results*
Traction Modality {No. of Randomized Method (Ratio of Improved Authors'

Authors {No. of Randomized Patients) Patients) 3 Score Patients} Conclusions

Goidie and { Intermittent motorized traction, {ii} Isometric exercises j &2 PGE at 3 wk: {} 17/26, @  No significant
{ andquist™ {(11.34-18.14 kg} 25-40 Ib {n=26} fn=24) i 17/24, i) 7/23 difference

{if} No intervention (n=23)

British Association of (i} Continuous motorized traction, hot {iiy Sham traction 41 PGE at 4 wi: § 24/114, {i} No significant
Physical packs, and mobilizing exercises (n=114) {positioning exercises) f 26/114, (i} 29/120, (v difference
Medicing®  n=114) { 14/66, (V) 8/52

{ii) Coltar (n=120) !

fv) Placebo (detuned,
ultrashort waves) (n=66)

fv) Placebo {analgesics)
n=52) i

Zy'hergoid and i) Continuous motorized traction, 25 Ib, {ivi Hot packs, neck schoo!, 36 CGE at 6 wik {X+5D for Significant
Pipers® hot packs, neck school, mohbilizing and mabilizing and isometrig pain score): {} 1.3*1.0, difference;

isometric exercises (n=25)

{ii) Interrnitient motorized fraction, 25 I, hot
packs, neck schoal, rmobilizing and
isometric exercises n=25}

exercises (=25}

3
H
B
i
i

{iif) Marnal traction, hot packs, neck school, :

mobilizing and isormetric exercises

{n=25]

(i} 1.5=0.8, {#f) 1.0x1.1, only

{M)0.9+1.2 motorized
traction is
effective

aCGE=clinician's global estimate of improvemer, PGE=patient’s global estimate of improvenﬁem.

Discussion and Conclusions

Studies could only eam points if a
report provided the necessary details
that met with the methodotogical
requirements. The standard of 100
points is probably not easy 10 reach in
this area of intervention research, but
it is disappointing to find that the
methodological quality of the available
RCT's on traction is so low. In some
instances, a more informative report
might have revealed additional flaws
in the design or conduct of the studies
included in this review.

Study Popufation
Biased treatment assignment coukd not

be excluded for most studies because
the reports provided insufficient infor-

mation about how and by whom the

randomization procedure was carried
out. A staterrent about the “at ran-
dom™ division of subjects over inter-

24 /99

i
H

vention groups is no guarantee thal; all
selected patients had the same chatice
to be assigned 1o any of the groups.

Although most studies proved metlf;—
odologically sound with respect t0;
prognostic homogeneity of the se-1

1

lected population, they hardly in-
cluded a sufficient number of patiehts
(sample size). Prognostic comparalyit-
ity of groups after randomization was
impeded by these small sample sizes.
In addition, few authors reported

adequate information about dropolits
and loss to follow-up.

intervention
Because forces exerted during in-:
verted suspension and manual tra¢tion
are limited by total body weight and
the strength of the patient or therdpist,
these modalities cannot necessarily be
standardized. In contrast, forces ex-
erted during motorized traction and

H

bed-rest traction can be standardized.
OQccasionally, however, traction mo-
dalities and controt intervention(s)
seemed sufficiently standardized, Addi-
tional care and cointerventions were
not standardized or poorly standard-
ized. Compliance was only reported
occasionally and therefore, in the case
of unequal distibution, may have
affected the intended intervention

- contrast.

The 90% CI (Tab. 7) of a comparison
of cesvical traction with no treatment
excluded zero, and its power was
sufficient 5 The method score of this
study was 51 points. In sitiations,
however, in which a desired ueatment
is withheld from the control group,
expectation bias and disappointment
of patients will easily lead 1o an over-
estimation of the effect of traction, and
thus to false-positive conclusions.
Remarkably, the confidence interval of
another study® with the same flaw
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Table 5. Iumbar Traction Compared With Placebo
; Reported Results®
Traction Modality (No. of Placebo (No. of | Method {Ratio of Improved Authors’
Authors Randomized Patients) Randomized Patiej_xts} Score Patients) Conchusi
van der ) Continuous motorized traction () “Contnuons | 73 PGEatSwk: {} 7/11,  No signifi
Hedjden et {n=13}, 30%-50% of body motorized traction” () 4712 diferent
al™® weight =12}, 0%-25%;of PGE at 9 wk: (i) 5/11,
body weight | i) 3712
Weber™® {f) Continuous motorized traction, {ii) “Autotraction,” 10:kg 45 PGE at 1 wk: §) No signific
40-70 kg (n=44} (n=44) ! 19/43, (i) 16/44 differenc
Reust et al™ it Continuous motorized traction, {iii) "Continuous i 3¢ PGE at 2 wk: ) N signific
15-5 kg, analgesics, bed motorized hactbrj.' 18720, i) 16/22, differenc
rest, hat packs, and massage <5 kg, analgesics, fii) 10/18
(n=20) bed rest, hot packs,
and massage (n =18)
{i} Continuous motorized traction, 1
5-15 kg, analgesics, bed rest, ;
hot packs, and massage i
(n=22) i
Walker et al*® (i) Autotraction, 40-70 kg, i) "Autotraction,” <1‘_0 34 CGE at 1 wk: (i) 4117, Na signific
analgesics, and back school kg, analgesics, and fiy 2712 differenc
=17} back schoal {n=12)
Pal et al¥? i Conlinuous bed traction, (i}t “Continuous bad 34 PGE at 3 wk {mean No signific:
5-8 kg {n=24) fraction,” 1-2 kg : improvement in dhifferenc
fn=18) ! pain VASY: ) 45
i cm, (il 47 cm
Weber et /™ i Autotraction {n=21) {#) “Autctraction” {n=;523) a3 CGE at 2 wk: i} 5/21, No signific:
{i} 5723 differenc
Matthews ang {) Continuous motorized traction, (i) “Continuous ! 23 PGE at 3wk {mean No signific:
Hickiing®® >45 kg (n=13) motorized traction,” improverment in differenc
okgn=14 | pain (VAS]:
; 29%, i} 19%

“CGE=clinician's global estimate of improvement, PGE=patient's globai =stimate of improvement, VAS=visual analog scale (standard deviation not

reported),

also excluded zero (je, was statistically
significant). A credible piacebo can
prevent this type of bias. In this con-
text, it is remarkable that the confi-
dence intervals of the studies that used
shamn traction as the control treatment
always included zero (e, were not
statistically significant).

Measurement of Effect

In the selected trials, hardly any at-
tempts at blinding patients, therapists,
and cutcome measurements were
reported. Only occasionally were
long-term effects reposted.

Litde is known about valid and precise
ouicome measures that are also sensi-
tive for clinically important changes. In
addition, because the relevance of

|
QUICOme measures is mamly deter-
mined by the research question, it is
not possible to define in general
which outcome measures are relevant.
Nevertheless, in day-to-day practice,
clinically relevant outcome measures,
such as a giobal measure of improve-
ment, pain, spinal mobility, or func-
tional status, are preferred, That is
because they comrespond With com-
plaints most often heard a5 reasons for
encounter or referral. Only a few
authors, however, reportefl on more
than two of these clinically relevant
outcome rmeasines. :

1

Data Presentation. .

The aim of treatment is a {lesired

treatment outcome that concemns an

expected minimal effect size at rele-
|
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vant moments of measurement for
predetermined relevant ourcome mes
sures. Before mounting an RCT, this
desired trearment outcome is also
important for calculation of the samp
size. None of the authors in our re-
view, however, reported a desired
treatment outcome, of the anticipated
sample size. For our calculations of
9% CI and power, we used a 30%
improvement in the global estimation
of the patient or clinician as a relevar
outcome measure, We propose it as ¢
clinically relevant measure that is eas;
to apply in clinical tdals and in day-ic
day pracice. Although confidence
intervals and power were only re-
ported occasionally, the presentation
of results was sufficient. However, an
alternative analysis accounting for

100 /2



Table 8. lumbar Traction Compared With Conservative Treatment :
j
Conservative Treatment Reported Results®
Traction Modality {No. of {No. of Randomized ’Method {Ratic of Improved Authors'
Authors Randomized Patients} Patients} Beore Patients) Conclusions
;
Matthews et (i} Continuous motorized {ih Infrared heat (n=60) Fz PGE at 2 wk: §} 40/77, No significant
ar? traction, >25% of body : (i) 27/54 difference
weight, maximurn 61 kg i
(=83
Larsson et () Autotraction and sorset fii Corset in=41) b6 PGE at 1wk: ) 17/41, - Significant
ale° {n=41) ! (i) 2/41 diflerence
1 PGE at 3 wik: i) 20441, after 1 wk
: iy 8/41 and 3 wk,
PGE at 3 mo: not after 3
: 19741, (i) 24/41 mo
Ljunggren et (i Autotraction and back school 36 CGE at 1 wk: {j 5726, No sigrificant
al’? =26} ;’ {ii) 8/23 difference
(i) Manual traction and back ; GGE at 2 wk: () 5/28,
schoaol {n=23) ; ) 7/23
Coxhead et {i} intermittent motorized traction {ii) No intervention or $4 PGE at 4 wk: (i) No significant
al®e alone or with exercises, exercises, manipulation, 117143, (i) difference
manipulation, or corset or corset (n=161) i 110/149
(n=161)
Weber et a** {)) Manuai traction {n=24) {ii} Isometric exercises :?8 CGE at 2 wk: i) 10721, No significant
{n=26) H {in 10/23 difference
Lidtstram and @ IntesTrittent motorized traction, (i} Hot packs and rest 35 PGE at 3 wic: ) 10/21, Significant
Zachrisson® 58-95 kg, and isometnc n=20) (i} 1820, (i) 14/21 difference
abdominal exercises (n=21) fii} Hot packs, massage, i only after 3
and mobilizing 3 wk
Bihaug®? () Autotraction (n=21) (il lsornetric abdominal 13 PGE at last session: () Significant
exercises =21} { 5/21, {i) 2/21 diference
i PGE at 1 mo: f) only after 1
12/21, (i) 5/21 ma
! PGE at 2 mo: {j)
: 16421, (i) 1221

“CGE~clinician’s global estimate of improvement. PGE=patient's global estimate of improvement

shortcomings that occurred was never
reported.

The criteria we used 10 assess the
available RCTs are based on generally
accepted requirements for high meth-
odological quality in intervention re-
search. We do not pretend that our
methodological checklist is exhaustive,
Because the data in Table 2 show that
criteria B {prognostic comparability),
D (dropouts described), F (study size),
L (relevant outcome measures), M
(blinding of outcome measurement),
and P (daiz presentation} contribute
most to the disariminative character of
the checklist, we believe that our
rating system can be used to distin-

guish methodologically sound smdles )

from those that are not.

26 /101

We did not pool the results of the
studies statistically for two reasons; {1)
All studies used different protocols for
selection, intervention, and effect mea-
surements; and (2) we prefer not 1
pool data from studies with high aqd
fow methodological quality. :
Possible disagreement among inde-:
pendent readers might give rise 1o |
conflicting conclusions. This disagrde-
ment can be reduced by standardizy-
tion of the scoring system. Qur cony
clusions are based on methods scofing
by two independent assessors with,
our 49-item checklist. Concordance of
their scores was high, and differencis
were mainly based on reading erTofs. -
Blinding of both assessors for results,
conclusions, and journat identificatipn

was used to prevent occurrence of
reviewer bias. In addition, both asses-
sors were not involved in the design
or conduct of any of the selected
studies.

The weights given to the criteria were
chosen arbitrarily, but were assumed
to reflect their relative importance for
vatidity and precision. Readers may
wish to assign different weights and
calculate their own method scores,
The sensitivity analysis, however,
confirmed the robusiness of the meth-
odologicat scoring system, This analy-
sis revealed that the hierarchical order
was not severely affected by discard-
ing weighting factors or by the use of
either the 49 checklist items or the 16
critera. In addition, Shekelle et al™?
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Table 7. Power Based or 30% Difference in Success Rates Belueen G?oups Based on the Respective Success Rates in the Contro

Groups and 90% Confidence Intervals (90% CI), Both for the Reported Mazm Qutcome Measures, at the Main Moment(s) of

Measurement
; p—
Method Compared Moment of ; Published
Authors Score  Groups Measurement No. of Patients $uccess Rates Results*  90% CI? Powt
van der Heijden et al®® 73 i versus ii 5wk 11 versus 12 ésa% versus 34% NS 30%*33% (NT) 45%
iversusii Owk 11 versus 12 45% versus 25% NS %% (NS 27%
Matthews et al®2 52 iversus i 2wk 77 versus 54 $2% versus 50% NS 2%x16% (NS) 4%
Goidie and 52 iversusi 3wk 26 versus 24 #5% versus 71% NS 6%:x22% (NS) 7%"
Landauist®® iversus i 3wk 2versus 23 5% versus 30% s 35%£22% () 83%
Weber™ 45 iversusi 1 43versus 44 44% versus 36% NS 8%=17% INS) 19%
Coxhead et a®® 44 iversusiic 4wk 143versus 149 §2% versus 74% NS 8% +B% (NS) 51%
British Association of 41 jversusii 4wk T4 versus 114 21% versus 23% NS ~2%:£8% (NS) 0%
Physical Medicine®™ iversusii 4wk TMdversus 120 31% versus 24% NS ~3% 6% (NS) 14%°
i versus v 4wk 114 versus 66 éi% versus 21% NS 0+10% (NS) 5%
iversusv 4wk Maversus 52 31% versus 16% NS 5% 11% {NS) 20%
Reust et al°s 39 iversusi 2wk 22versus 20 13% versus 45% NS 20%=19% (S} 48%"
Mversusi 2wk 18 versus 20 36% versus 45% NS 11%:227% (NS} 17%
it versus i 2wk 22 sorsus 18 733% versus 56% NS 18%=25% (NS} A%
Larsson et al 36 iversusii 1wk 41 versus 41 42% versus 5% s 37%=14% () 9%
iversus i 3wk 41 versus 41 49% versus 20% S 28%>17% (S) 90%
iversus i 3mo 41 versus 41 4_6% versus 59% NS ~13%%18% {NS)  33%
Zyibergold and a6 i versus ii 3wk 25 versus 25 13 (1.0} versus 1.5 {0.8) NS =0.2x0.4 (NS) —
Piper® versusii 3wk 25 versus 25 1.3(1.0 versus 1.0(1.7) NS 0.320.4 (NS) —
iversusiv - 3wk 2versus 25 13(1.0 versus08 (13 NS 0.3+0.4 (NS} —
ii versus ii 3wk 25 versus 25 15 {0.8) versus 1.0 {1.8} = 0.520.4 (5 -—_
iversus v 3wk 25 versus 25 15 (0.8} versus 0.2 {1.2} s 3.620,4 (3) —
iiversusiv - 3wk 5 versus 25 10{t. 1) versus 0.8{1.2) NS 0.120.3 (NS} —
Liunggren et ai*” 36 iversus i 1wk 26 versus 23 19% versus 35% NS —16%=21% (NS)  25%"
jversusii 2wk 26 versus 23 19% versus 30% NS ~11%:20% (NS} 14%"
Walker et a/f® 34 iversus i 1wk 17 versus 12 3:4% versus 17% NS T%=25% {NS) 12%
Weber et ai®® a3 iversusii 2wk 21 versus 23 34% versus 22% NS 2%=21% (NS) 7%
Weber et al™ 28 iversus i 2wk 24 versus 26 4!8% versus 44% NS 4% 18% INS) 5%
Lindsirom and 25 i versus ii 3wk 1 versus 20 48% versus 80% s —42%=21% (S) 971%™
achrisson®” iversusTi 3wk 21 versus 21 48% versus 67% NS 199%=05% (NG 25%"
Bihaug®® 23 i versus i Last trestment 21 versus 21 :-i4% versus 10% NS 14%16% (NS) 23%"
fversus i 4wk 21 versus 21 fi?% varsys 24% NS 33%=x24% (S) 684%™
iversusii 3mo 21 versus 21 NS 19%%17% (S) 279%™

'éﬁ% versus 57%

NS=not significant, S=significant. i

"Pa) et al*® and Manhews and Hickling® reported insufficient data for power and conﬁd&nce interval calculations: Zylbergold and Piper®! repored insulficient
daa for power calculations. ™ Z, = 1.96; elsewhere: Z,=1.645 (for piacebo or no intervention in control group). Confidence intervai calculation: Success mtes
were calculated using data presented in ihe repons. Differences bernveen the success mtts were calculared for the 95% confidence ntervals, using the followi

equation:

(PP~ ZoXV[PX (1~ P/ #P X (1P /0]

!
Power calculation: A difference in success rate of 300 berween internvention groups was consld&fed 1o be clinically relevant. Power {1 £) was calculated usin
the following equation:

~z N 2p(1-p)+v ;:\;‘{(Pc*Pi)
%= pgvmw@—m}

Values of Z, (standardized normal score for Type II eror chance? were convened w B :;smg statistical tables of standard nomat distibdrions. P=mean succe
rate, P,=success rate in intervention (traction) group. P_=success mate in comrol group, N"“mean sample size, n,=sample size of intervention (tmcuon\ Zroup
f =sample size of control group, Z,=standardized normal score for Type 1 emror ch:mcd of 3% (=1.96).
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validated our rating system in a meta-
analysis of spinal manipulation. Their
study yielded similar results when our
scoring system was compared with
that of Chalmers et al.?3

Int meta-analysis, publication bias
never can be ruled out completely
because relevant studies could have
been missed. Its occurrence in studies
such as this leads to false-positive
conclusions. Publication bias, how-
ever, mainly exists for articles that are
difficult to pubiish, because they re-
port trials with small sample sizes and
negative resulis.” Because the se-
lected articles mainly report on studies
with small samples, the occurrence of
publication bias in this research area is
not very likely.

Due to the poor methodological qual-
ity of the studies we reviewed, it is not
possible to formulate a strong and
valid judgment about either Jambar
traction or cervical traction. So far,
there has been no clear-cut informa-
tion about the mechanism nor evi-
dence for any specific effect of cervical
and lumbar traction. There is no con-
clusive evidence, however, that trac-
tion is an neffective therapy for back
and neck pain. In view of the results
of this review, it seems advisable o
perform new RCT's that focus on the
modalities from the three best studies
Gie, intermittent motorized cervical
traction and continuous motorized
lambar traction). Future studies should
avoid the methodological flaws pre-
sented. and more attention should be
given to the proper execution of the
RCTs, as well as to the clear descrip-
tion of the crucial fearres of their
design and results.

In additon, in RCTs priority should be
given to the specific effect of traction,
that is, comparison of these modalities
with a taction placebo (sham or low-
dosage traction). To warrant validity in
such explanatory studies, the develop-
ment of a credible traction placebo is
very important. When in this respect
nformation for the compared groups
differs (eg, during traction, a tolerable
but distinct force from the hamess
must be felt, whereas during a traction
placebo, very lide pulling from the

2R 103

i
hamess must be felt), the persuaswe:-
ness of physical therapists will be

The available RCTs do not allow co:‘:l-
clusions about the effectiveness of |
cervical or lumbar traction. Therefori_a,
intervention studies do not support the
common practiczal reconunendations?
or clinical guidelines about traction }
that are mainly based on the rationale
of spinal elongation.

'ej
H
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