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Neck pain is one of the most prevalent and
costly health problems in the United States.'™
Among US residents, 50% to 70% will expe-
rience neck pain at least once in their lives,”
as many as one third are affected each year,
and about 10Y% suffer from neck pain at any
given point in time."” Neck pain is the second
most prevalent chief complaint reported by
patients seeking chiropractic care, and it fol-
lows only low back pain as the most common
reason for provision of manipulative ther-
apy.*® An estimated 31% of all alternative
health care visits occurring in the United
States in 1997 were visits to chiropractors.”

There is little information available from
randomized clinical trials to support manipu-
lation, mobilization, or other approaches for
treating neck pain."™"" A 1996 systematic re-
view of randomized clinical trials involving
cervical spine manipulation and mobilization
revealed that manipulation or mobilization
may be more effective than muscle relaxants
or usual medical care in producing short-term
pain relief among some patients; however,
manipulation was found to be associated with
rare but serious complications."’ The Quebec
Task Force on Whiplash-Associated Disorders
concluded that the value of manipulation has
not been established for patients with post-
whiplash head and neck symptoms™ and that
mobilization may be effective for some pa-
tients in the short term, but long-term effec-
tiveness is unknown."”

Although 2 previous randomized clinical
trials compared the immediate effects of ma-
nipulation and mobilization on neck pain, ™"
no published studies, to our knowledge, have
assessed the long-term effectiveness of manip-
ulation vs mobilization for patients with neck
pain. Despite being the 2 most conmon phys-
ical therapeutic modalities that chiropractors
use as adjuncts to spinal manipulation,” heat
and electrical muscle stimulation (EMS) have
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cle stimulation.

6 months.

not been tested in a randomized design. The
purpose of the present study was to assess the
relative effectiveness of neck-pain treatment
approaches commonly used by chiropractors.

METHODS

Study Design and Source Population

Neck-pain patients were randomized in a
halanced 2= 2 x 2 factorial design to one of
the following groups: manipulation with and
without heat, manipulation with and without
EMS, mobilization with and without heat, or
mobilization with and without EMS. Partici-
pants were followed for 6 months, with as-
sessments for pain and disability at 2 and 6
weeks and al 3 and 6 months. The source
population was made up of approximately
90000 to 110000 members of a Southern
California health care network that had chiro-
practors on staff at 4 of its clinics.

Inclusion and Exclusion Criteria

Patients were eligible for the study if they
(1) were health maintenance organization
(HMO) members; (2) had sought care at one
of the 4 study sites from February 9, 1998,
through June 30, 2000; (3) had presented
with a complaint of neck pain (defined as
pain in the region from the upper thoracic
spine to the occiput and the surrounding mus-

Objectives, This study compared the relative effectiveness of cervical spine ma-
nipulation and mobilization for neck pain.

Methods. Neck-pain patients were randomized to the following conditions: manip-
ulation with or without heat, manipulation with or without electrical muscle stimula-
tion, mobilization with or without heat, and maobilization with or without electrical mus-

Results. OFf 960 eligible patients, 336 enrolled in the study. Mean reductions in
pain and disability were similar in the manipulation and mobilization groups through

Conclusions. Cervical spine manipulation and mobilization yield comparable clini-
cal outcomes. (Am J Public Health. 2002:;92:1634-1641)

culature); (4) had not received treatment for
neck pain in the past month: and (5) were
aged 18 to 70 years.

Potential participants were excluded if they
(1) had neck pain due to fracture, tumor, in-
fection, severe spondyloarthropathy, or other
nonmechanical cause; (2) had progressive
neurological deficit, myelopathy, herniated
nucleus pulposus, or severe incapacitating
pain; (3) had severe coexisting disease;

(4) were being treated with electrical devices;
(5) had a blood coagulation disorder or were
using corficosteroids or anticoagulant medica-
tions; (6) had a history of stroke or transient
ischemic attacks; (7) had plans to relocate;

(8) were not easily accessible by telephone;
(9) lacked the ability to read English; or

(10) had pain involving third-party liability or
workers' compensation.

Patient Screening and Enrollment
Protocol

All patients presenting with neck pain were
interviewed by a field coordinator and given
an information sheet describing the study. In
the case of each patient who initially agreed
to participate, a history was taken, a physical
examination was conducted, and radiology
and laboratory tests were ordered if neces-
sary. The field coordinator administered con-
sent forms and answered any questions.
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Randomization was conducted in blocks of
12 and stratified by site. Separate groups of
site-specific, sequentially numbered sealed en-
velopes were used in making assignments.
When a patient consented to be involved in
the study, the field coordinator opened the
site-specific envelope in sequence, informed
the patient of his or her assignment, and in-
structed the patient to complete the baseline
questionnaire.

Treatment Protocols

All participants received information about
posture and body mechanics and one or
more of the following, as appropriate: stretch-
ing, flexibility, or strengthening exercises and
advice about ergonomics and workplace mod-
ilications. Participants assigned to 1 of the
spinal manipulation groups received at least 1
controlled dynamic thrust, applied with high-
velocity and low-amplitude force with mini-
mal extension and rotation (according to pa-
tient tolerance), directed at 1 or more
restricted upper thoracic or cervical spine
joint segments. Those assigned to 1 of the
spinal mobilization groups received 1 or more
low velocity, variable amplitude movements
applied within the patient’s passive range of
motion directed to 1 or more restricted upper
thoracic or cervical spine joint segments.
These types of manipulation and mobilization
are the most common types of care delivered
by chiropractors in the United States, ™" and
our definitions were consistent with those de-
veloped by the Merey Center Consensus Con-
ference in establishing guidelines for chiro-
practic quality assurance and practice
parameters."”

Participants assigned to 1 of the heal
groups were given a 10-minute application of
moist heat before the manipulation or mobi-
lization. Participants assigned to one of the
EMS groups received a 10-minute application
of this modality before manipulation or mobi-
lization. Finally, participants assigned to re-
ceive both heat and EMS received the heat
treatment and EMS simultaneously, followed
by manipulation or mobilization.

Data Collection and Variables

Baseline data. We used 11-point numerical
rating scales (0=no pain, 10=unbearable
pain) to assess most severe pain and average
pain intensity during the previous week. We

October 2002, Vol 92, No. 10 | American Journal of Public Health

RESEARCH AND PRACTICE

assessed disability due to neck pain with the
10-item Neck Disability Index (NDI),""" a
modified version of the Oswestry Low Back
Pain Disability Index*" with a score range of
0 to 50. The NDI has been shown to have
high internal consistency and high test—
retest reliability, to be responsive to change,
and to correlate well with the McGill Pain
Questionnaire."

We assessed health status with the Medical
Outcomes Study 36-Item Short-Form Health
Survey (SF-36).*" We used 5 of the 8 sub-
scales of this previously validated instrument,
those assessing (1) limitations in physical ac-
tivities because of physical or emotional
problems, (2) limitations in usual role activi-
ties because of physical health problems,

(3) limitations in usual role activities because
of emotional health problems, (4) general
health perceptions, and (5) general mental
health.**

Follow-up data and outcome variables. Pain
and disability were measured via 11-point
scales (0=no pain, 10=unbearable pain) and
the NDI at each follow-up assessment. Partici-
pants were interviewed at 4 weeks postran-
domization regarding potential adverse reac-
tions and satisfaction with care. The primary
outcome variables were changes in neck-pain
intensity and related disability. Each outcome
was treated as both a continuous and a di-
chotomous variable. Cutpoints of 2 points or
above (vs less than 2 points) on the 11-point
scales and 5 points or above (vs less than 5
points) on the NDI were used as dichotomous
outcomes. These cutpoints were chosen be-
cause they were most strongly associated with
patients’ global assessments of their improve-
ment (“better” or “a lot better” vs no improve-
ment). Differences between groups of 2 or
more points on the 11-point scales and 5 or
more points on the NDI were considered clin-
ically meaningful.

Statistical Analyses

The primary comparisons were as follows:
(1) manipulation vs mobilization, (2) heat vs
no heat, and (3) EMS vs no EMS. Descriptive
statisties were used to summarize characteris-
tics measured at baseline for each treatment
group. Means, standard deviations, and medi-
ans were computed by treatment group for
continuous variables, and frequency distribu-

tions were generated for categorical variables.
Normality for each continuous variable was
assessed, time trends of outcome variables
within each treatment group were graphed,
and differences from baseline measurements
were computed and plotted over time. All
analyses were intention-to-treat analyses.

Three analytic strategies were used o est-
mate treatment effects. First, ordinary least
squares regression models were used to esti-
mate differences in mean change for each
continuous outcome from baseline to follow-
up assessment. Second, logistic regression was
used to estimate the effects of treatments on
dichotomous outcomes. Finally, mixed-effects
linear models were used to identify changes
by treatment group in each outcome over the
6-month follow-up.

Age, sex, SF-36 mental health score, base-
line outcome value, and history, frequency,
and duration of neck pain were included as
covariates in the ordinary least squares and
logistic models. The mixed-effects models in-
cluded the same covariates except baseline
outcome value. The logistic model results
were used to estimate odds ratios and 95%
confidence intervals for each treatment con-
trast; odds ratios were then converted to risk
ratios by setting the model covariates to sam-
ple means. Interaction effects between treat-
ments were estimated and found to be clini-
cally irrelevant and consistent with chance
variation (FP>>.2).

RESULTS

Screening, Enroliment, and Follow-Up
We screened a total of 1848 patients. We
excluded 834 patients for the following non-
medical reasons: pain not primarily in the
neck (n=283), older than 70 years (n=
169), third-party liability or workers' com-
pensation (n=112), fee-for-service or non-
HMO insurance (n=104), treatment in the
past month (n=100), younger than 18 years
(n=24), inability to read English (n=24),
plans to relocate (n= 14}, and not easily ac-
cessible by telephone (n=4). Also, patients
were excluded for the following medical rea-
sons: severe coexisting disease (n=21}; frac-
ture, tumor, infection, or spondyloarthropa-
thy (n=13): blood coagulation disorder or
use of anticoagulant or corticosteroid medica-
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Age.y
<30
30-39
40-49
50-54
260
Meszn (SD)
Median
Sex
Male
Female
Race/ethnicity
White, non-Hispanic
Latino or Hispanic
Asian or Pacific Islander
AMrican American or Black
Other
Education
Some high school or less
High school
Some college
College

Marital status
Married
Widowed
Divorced or separated

Never married
Employment statlis
Emplayed full time
Employer part time
Employed but on Jeave
Unemployed
Retired
General health status
Paor
Fair
Good
Very good
Excellent
Duration of episode
<3wk
3wk-3 mo
3mo-1y
>1 y
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Treatment Group, No. (%)

Mabilization (n=165)

TABLE 1—Frequency Distributions and Means and Medians for Selected Sociodemographic
and Baseline Health Status and Neck-Pain Variables, by Type of Manual Therapy (n=336)

Professional or graduate degree

Not'married, in relationship
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Manipulation {(n=171) Total, No. (%)
18 (10.5) 17(10.3) 35 (10.4)
31(18.1) 34 (20.6) 65(19.4)
58 (33.9) 51 (30.9) 109 (32.4)
46(26.9) 38 (23.0) 84 (25.0)
18 (10.5) 25(1532) 43(12.8)
45.7(11.8) 457 (12.2) 45.7 (12.0)
46 46 46
55(32.2) 50(30.3) 105(31.3)

116 (67.8) 115 (69.7) 231 (68.8)
102 (59.7) 106 (64.2) 208 (61.9)
43(25.2) 45 (27.3) 88(26.2)
13(7.6) 7(42) 20 (6.0)
6(3.5) 3(1.8) 921
T(4.1) 4(24) 11/(3.3)
1(0.6) 4(2.4) 51(1.5)
33(19.3) 43(26.1) 76 {22:6)
76(44.4) 62 (37.6) 138 (41.1)
45126.3) 33 (20.09 78(23.2)
16 (9.4) 23(13.9) 39 (1L.6)
118 (69.0) 102 (62.2) 220 (65.7)
4(2.3) 7(43) 11(3.3)
22(12.9) 26 (15.9) 48 (14.3)
4(2.3) 4(24) 8{24)
23(13.5) 25(15.2) 48 (14.3)
124 (72.5) 115 (69.7) 239(T1.1)
16(9.4) 18 (10.9) 34(10.1)
3(1.8) 2(12) 5(15)
12(7.0) 14 (8.5) 26(1.7)
16 (9.4) 16 (9.7) 32(9.5)
(o0 2(1.2) 210.6)
16(9.4) 14185) 30(8.9)
69 (40.4) 73(44.2) 142 (42:3)
68 (39.8) 60 (36.4) 128 (38.1)
18 (10.5) 16 (9.7) 34(101)
40 (23.4) 47 (28.5) 87 (259)
37(2116) 31(18.8) 68 (20.2)
34 (19.9) 18/(10.9) 52(15.5)
60 (35.) 69 (41.8) 129 (38.4)
Conlinued

tions (n=9); history of stroke or transient is-
chemice attacks (n=6): progressive neurologi-
cal deficit. myelopathy. herniated nucleus
pulposus, or severe incapacitating pain
(n=3); and freatment with an electrical de-
vice (n=2).

Of the 960 eligible patients, 624 (65%) re-
fused 1o participate, and 336 were enrolled.
Reasons for declining participation were as
follows: lack of interest (n=460), inconven-
ience (n=103), and specific treatment prefer-
ences (n==G60). One patient was not enrolled
owing o cognitive impairment. Two-week
and 6-week follow-up questionnaires were re-
turned by 316 (94%) and 301 (89.6%) par-
ticipants, respectively: 3- and 6-month ques-
tionnaires were returned by 292 (89.6%)
and 269 (80.1%) participants.

Baseline Characteristics

Table 1 shows baseline distributions of se-
lected sociodemographic and health charae-
teristics by type of manual therapy. The par-
ticipants were predominantly middle aged,
female, White, college educated, married, and
employed. Most participants had subacuie or
chronic pain, two thirds had headaches, and
many reported having arm pain, numbness,
or tingling in the past week. The majority of
the NDI scores were consistent with mild to
maderate disability. The treatment groups did
not differ appreciably with respect to demo-
graphic or clinical factors.

Outcomes

Unadjusted mean reductions in reports of
most severe pain were approximately 1.5
points at 2 weeks, 2.5 points at 6 and 13
weeks, and approximately 3 points at 6
months. Mean reductions in reports of average
pain were approximately 1.3 points at 2
weeks, almost 2 points at 6 weeks, and ap-
proximately 2 and 2.5 points at 3 and 6
months, respectively. Adjusted mean changes
in pain from baseline to each follow-up assess-
ment were similar in the manipulation and
mobilization groups (Table 2 and Figure 1).
Participants assigned to the heat therapy con-
dition improved slightly more, on average,
than did participants not assigned to this con-
dition; however, the differences were clinically
negligible.

More than 50% of the participants exhib-
ited pain reductions of 2 or more scale points
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at 6 weeks, and about 65% exhibited such
TABLE M —— — —— - reductions at 6 months. Clinical improve-
Neck Disability Index (0-50 scale), ments in pain from baseline to each follow-up
<5 710 1203 29 (8.7) assessment were similar in the manipulation
6-10 51(30.2) 46(28.1) 87(29.1) and mobilization groups (Table 3). At 2
11-15 47(278) 53(323) 100 (30.0) weeks, however, clinically meaningful reduc-
16-20 33(19.5) 31(189) 54(19.2) tions in most severe pain were 60% more
20 21 (12.4) 22 (134) 43(12.9) likely among those assigned to heal therapy
Mean (SD) 131 (6.2) 133 (63) 132(6.2) (vs o heat).
Median 12 12 12 Unadjusted mean reductions in disability
Most severe neck pain (past week; (on the 0—50-point scale) were about 3.5
0-10 scale) points at 2 weeks: 5 and 5.5 points at 6 and
Mean (SD) 6.4(2.1) 6.6(2.1) 6.5(2.1) 13 weeks, respectively; and slightly more
Median 7 7 7 than 6 points at 6 months. Adjusted mean
Average neck pain (past week; changes in r.lisability from baseline to each
0-10 scale) [ollow-up assessment were similar in the
Mean (SD) 4.7(19) 48(1.9) 48(19) manipulation and mobilization groups
Median 5 5 5 (Table 2 and Figure 1). About 50% of the
Headache (past week) participants exhibited disability reductions
Yes 108(63.2) 114(69.1) 222 (66.1) of 5 or more scale points at 6 and 13
No 63(36.8) 51(30.9) 114 (33.9) weeks, and about 60% exhibited such re-
Arm pain (past week) ductions at 6 months; there was little differ-
Yes 81(47.4) 70 (42.4) 151 (44.9) ence between groups (Table 3). However,
Na 90/(52.6) 95(57.6) 185(55.1) only 30% were free from clinically signifi-
Arm numbness or tingling (past week) cant pain and disability at 6 months, Num-
vex 10409 86(40.0) 136 (40.5) bers of disability days were not appreciably
No 101(503) %(60.0) 200 (50.5) different between the groups at any of the
follow-up assessments.

TABLE 2—Estimated Effects of Treatments on Most Severe Pain and Average Pain Intensity in
the Past Week and in Neck Disability Score From Baseline to Each Follow-Up Assessment, by
Follow-Up Interval and Treatment Contrast: Results of Ordinary Least Squares Regression Analyses

Most Severe Pain Average Pain Neck Disahility
Follow-Up Interval Treatment Contrast Mean Difference’® 35% CI Mean Difference’ 95% €I Mean Difference® 35% CI
0-2 weeks Manip vs mob 0.06 -0.40,0.53 -0.14 -0.56,0.26 1.03 -0.022,2.08
Heat vs o heat -0.64 -1.10,-0.18 -0.39 -0.80,0.012 -0.77 -1.82,0.28
EMS vs no EMS 0.03 -01.43,0.50 -0.13 -0.53,0.27 -0.46 -1.50, 0.59
0-6 weeks Manip vs mob 0.40 -0.19,1.00 0.23 -0.26.0.72 0.92 -0.32,2.17
Heat vs no heat -0.15 -0.74,0.44 -0.19 -(.68, 0.30 -0.12 -1.36,1.12
EMS vs no EMS 0.10 -0.49,0,69 -0.06 -0.55, 0.43 0.28 -0.96,1.51
0-3 months Manip vs mob 0.13 -0.52,0.78 0.05 -0.46,0.56 0.05 -1.33,1.44
Heat v§ no heat -0.02 -0.66, 0.62 0.05 -0.46,0.57 057 -0.81,1.95
EMS vs no EMS 0.25 ~0.39,0.90 0.31 -0.20,0.82 0.13 -1.24,1.50
0-6 manths Manip vs mob -0.02 -0.69,0.65 0.010 -0.52, 0.54 0.46 -(1.89,1.82
Heat vs no heat -0.57 -1.24,0.088 ~0.36 -0.89,0.17 -0.67 -2.03,0.68
EMS vs no EMS 0.23 -0:43,0.89 033 -0.19,0.85 0.73 -0.61,2.08

Note. Effects are expressed as adjusted mean differences in improvement and 95% confidence intervals (Cls) for manipulation (Manip) vs mobilization (moby, heat vs no heat, and electrical muscle
stimulation (EMS) vs no EMS,

‘Estimated effects adjusted for age, sex, neck-pain episode duration, frequency of neck pain, history of neck pain, baseline mental health score, and baseline value of the outcome measure.
Negative values indicate mare improvement in the first treatment listed in each cantrast.
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Adverse Events

There were no known study-related adverse
events requiring institutional review board no-
tification. However, participants assigned to
manipulation were more likely than those as-
signed to mobilization to experience transient
minor discomfort during the initial 4-week
treatment period (16% vs 8.7%; P=.051).

DISCUSSION

To our knowledge, this study is the first
randomized clinical trial of manipulation vs
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FIGURE 1—Adjusted mean levels of neck pain and disability, by follow-up assessment,
treatment group, and outcome measure: results from mixed-effects linear models.

mobilization for neck pain among chiropractic
patients in managed care, the first random-
ized study to assess the possible effect of heat
and EMS with manipulation or mobilization
on patients with neck pain, and only the third
randomized clinical trial to compare manipu-
lation and mobilization for neck pain. Manip-
ulation and mobilization with or without heat
and with or without EMS yielded similar im-
provements in pain severity and disability
after 6 months of follow-up. Although 10 ran-
domized clinical trials have addressed the ef-
fectiveness of manipulation or mobilization

for neck pain, manipulation and mobilization
were directly compared in only 2 of these tri-
als,"" and only immediate outcomes follow-
ing a single treatment were measured.
Whereas in the first study the 2 groups
showed equivalent decreases in pain,’:' in the
second study the group receiving manipula-
tion showed an improvement in pressure pain
threshold (the amount of pressure required to
produce pain) in the neck."

The relative effectiveness of cervical spine
manipulation vs other (nonmobilization) inter-
ventions has been tested in 5 randomized
clinical trials. The effects of manipulation in
combination with a muscle relaxant relative
to those of a muscle relaxant alone were as-
sessed in 2 randomized clinical trials con-
ducted among patients with subacute and
chronic neck pain***! Greater proportions of
the manipulated groups reported improve-
ment in pain 3 weeks following treatment.
Another study included patients with both
chronic neck pain and chronic back pain and
compared manual therapy, physical therapy,
placebo, and usual care by a general pracii-
tioner:**** In the case of the 64 patients with
neck pain, no appreciable differences in
severity of pain were detected between the
groups receiving the various types of therapy
at 3 and 12 weeks.

Another study of subacute and chronic
neck pain compared salicylate and mobiliza-
tion with salicylate and massage, traction, and
electrical stimulation and with a third condi-
tion involving salicylate alone.*® After 3
weeks of treatment, the patients receiving mo-
bilization exhibited greater improvements in
self-reported pain. A 1998 randomized com-
parison of intensive training of the neck mus-
culature, physiotherapy, and chiropractic ma-
nipulation for patients with neck pain of at
least 3 months’ duration showed no differ-
ences between treatment groups with respect
to pain, disability, or medication use. ™!

The relative effectiveness of cervical mobi-
lization vs other (nonmanipulative) interven-
tions has been tested in 3 randomized clinical
trials. In 1 of these studies, neck collar, neck
collar plus transcutaneous electrical nerve
stimulation (TENS), and neck collar plus mo-
bilization were compared in patients with
neck pain of less than 3 days” duration.” Al-
though the mobilization group exhibited
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TABLE 3—Estimated Effects of Treatments on Most Severe Pain and Average Pain Intensity in the Past
Week and on Neck Disability Score From Baseline to Each Follow-Up Assessment, by Follow-Up Interval
andTreatment Contrast: Results of Logistic Regression Analyses

Most Severe Pain Average Pain Meck Disability
Follow-up nterval Treatment Contrast R 95% CI RR® 95% 0 RR" 95% €l
0-2 weeks Marip vs mob’ 1.02 0.72,1.44 0.93 0.68,1.27 0.71 0.48,1.04
Heat vs no heat” 1.60 1.16,2.20 1.22 0.1, 1.64 1.24 0.89,1.72
EMS vs no EMS® 131 0.94,1.81 1.00 0.73,1.36 111 079, 1.56
0-6 weeks Manip vs mob" 1.02 0.81,1.28 0487 0.77,1.23 1.08 082,135
Heat vs no heat” 1.07 0.85,1.33 0.98 0.77,1.23 1.04 081,133
EMS 5 no EMS® 1.05 0.84,1.32 1.04 0.£3;1.30 091 0.70,1.19
0-3 manths Marip vs mob” D91 0.74,1.11 0.3 0.76,1.13 0.99 0.79,1.24
Heat vs na heat” 0.97 0.80,1.17 0.94 0.78,1.14 0.90 0.71,1.15
EMS vs no EMS® 1.08 091,128 0.98 0.81,1.17 0,97 0.78,1.22
0-6 months Manip vs mob" 1.00 0.81,1.22 0.92 0.74, 115 0:85 0.66,1.08
Heat vs no heat” 112 0.93,1.34 1.14 0.85, 1.37 1.14 0.94,1.38
EMS vs o EMS” 0,95 0.77.1.17 0.90 073,113 0.87

outcomes.

"Reference group.

greater mean improvemenis in pain reduction
at 1 week, no differences between groups
were detected at 6 weeks and 3 months. The
other 2 studies compared Maitland mobiliza-
tion (repetitive and passive neck movements
within patients’ tolerance) with other treat-
ments for acute flexion—extension
sprains.”* " The first compared rest plus
analgesics, Maitland mobilization plus McKen-
zle exercises (a series of gentle neck exercises
that patients are taught to perform on their
own), and neck collar plus advice on posture
and exercises, and the second compared Mait-
land maobilization and neck collar, In the first
study, the groups receiving Maitland mobiliza-
tion and neck collar plus advice exhibited
similar decreases in pain intensily after 1 and
2 months, and these decreases were greater
than those among the group receiving rest
plus analgesics. In the second study, patients
receiving Maitland mobilization had less pai,
on average, after 4 and 8 weeks than did col-
lar recipients.

Manipulation and mobilization are 2 of
many alternative and conventional neck-pain
treatments with little or no evidence to sup-
port their use. These treatments include spray
and stretch,”” laser therapy,”**" pulsed elec-
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0.69,1.10

Note. Effects are expressed as adjusted risk ratios (RRs) and 85% confidence intervals (Cfs) for manipulation (Manip) vs mobilization (mab), heat vs na heat, and electrical muscle stimulation
(EMS) vs no EMS. Reductions of 2 points or more (vs less than 2 points) on the pain scales and 5 points or more (vs less than 5 points) on the Neck Disability Index were used as dichatomous

“Estimated effects adjusted for age, sex, neck-pain episode duration, frequency of neck pain, history of neck pain, baseline mental health seore, and basefine value of the outcome measure.

tromagnetic therapy,”™*” infrared light ther-
apy,'“’ acupuncture, elrectrc:'r:u:upun(‘:tum."'2
short-wave diathermy,** traction,**~**
TENSIZH exercisg‘zﬁf'.’.ﬂ.:ltl-.dﬂ—-lﬁ mﬂssage,-ﬂ-l cer-
vical collar"-3*4* education, 25-2931-33.44
analgesics,”™ *" anti-inflammatory drugs,
and muscle relaxants.*"***** A systemalic
review of conservative methods of neck-pain
management yielded httle information from
randomized clinical trials to support many of
the routine treatment approaches." The au-
thors concluded that physical medicine meth-
ods (e.g.. traction, TENS, acupuncture), pa-
tient education, exercise, and medications
have not been studied in sufficient detail to
allow adequate assessment of their effective-
ness. The Quebec Task Force on Whiplash-
Associated Disorders found cervical pillows,
postural training, acupuncture, spray and
stretch, TENS, ultrasound, diathermy, heat,
ice, massage, injections, muscle relaxants, and
psychosocial interventions to have no proven
value for patients with postwhiplash neck
pain.”

Two comprehensive reviews of complica-
tions related to cervical spine manipulation
have been published, both in 1996."""" One
review documented more than 110 cases of

25-2847

harmful events, predominantly vertebrobasi-
lar artery (VBA) dissections resulting in brain-
stem or cerebellar infarction. Estimates of
VBA dissection or stroke rates associated with
cervical manipulation have ranged from 1 per
400000 to 1 per 10 million manipulations,
although the estimate of 1 per 5.85 million
manipulations—based on medical record and
chiropractic malpractice insurance data from
Canada for the years 1988 through 1997—
may be the most accurate® A Canadian
case—control study involving administrative
data hospitalization and insurance billing rec-
ords from 1993 to 1998 revealed a fivefold
increase in the odds of VBA dissection among
persons younger than 45 years who had vis-
ited a chiropractor within the past week, but
no association was detected among persons
45 years or older.™

A systematic review of reported cases of
VBA dissections from manipulation, other
forms of neck trauma, and spontaneous dis-
sections failed to yield any risk factors for
these incidents.” In prospective studics from
1996 and 1997, manipulation was found to
be associated with side effects such as local
discomfort, headache, and, much less com-
monly, nausea and dizziness.”* " Although
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no systematic data are available, the risk of
complications from mobilization is probably
very small. Complication rates from medica-
tions, surgery, and other neck-pain treatments
are estimated to be higher than those from
manipulation or mobilization, "’

The primary limitation of the present mves-
tigation is that the results may be difficult to
generalize to other populations in which pa-
tients or chiropractors differ from our sample.
For example, the chiropractors who took part
in our stady do not necessarily use spinal ma-
nipulation and mobilization techniques as
they are used in other communities. Also, be-
cause many eligible patients refused to partic-
ipate, the study population was composed of
self-selected volunteers, Although these prob-
lems do not threaten the validity of our find-
ings, they may limit their generalizability to
other populations and settings. However, our
chiropractors used the spinal manipulation
and mobilization techniques most commonly
used by practicing chiropractors in the United
States.”™'® Also consistent with modern chiro-
practic practice, they routinely had their pa-
tients engage in stretching, flexibility, and
strengthening exercises and provided them
with information about posture and body me-
chanics and advice about ergonomics and
workplace modifications.

CONCLUSIONS

Our results suggest that cervical spine mo-
bilization is as effective as manipulation in re-
ducing neck pain and related disability among
chiropractic patients. In addition, they show
that neither heat nor EMS, alone or in combi-
nation with manipulation or mobilization, ap-
preciably improves clinical outcomes, al-
though heat may be of short-term benefit for
some patients. Given the comparable out-
comes and the risk of serious complications
resulting from cervical spine manipulation,
chiropractors may obtain equally effective re-
sulis with less risk of adverse effects by treat-
ing neck-pain patients with mobilization
rather than manipulation. However, manipu-
lation may be more effective than mobiliza-
tion for specific clinical indications. Future
studies should be designed and conducted to
help identify such patient subgroups. The
therapeutic effects, side etfects, and costs of
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manipulation and mobilization vs other cam-
mon freatments for neck pain should also be
assessed in subsequent investigations. B
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