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Naprapathic Manual Therapy or Evidence-based Care
for Back and Neck Pain
A Randomized, Controlled Trial
Eva Skillgate, DN,*w Eva Vingård, MD, PhD,z and Lars Alfredsson, PhD*y

Objectives: To compare naprapathic manual therapy with
evidence-based care for back or neck pain regarding pain,
disability, and perceived recovery. Naprapathy that is common
in the Nordic countries and in some states in the United States is
characterized by manual manipulations with a focus on soft and
connective tissues, aiming to decrease pain and disability in the
musculoskeletal system.
Methods: Four hundred and nine patients with pain and
disability in the back or neck lasting for at least 2 weeks,
recruited at 2 large public companies in Sweden in 2005, were
included in this randomized controlled trial. The 2 interventions
were naprapathy, including spinal manipulation/mobilization,
massage, and stretching (Index Group) and support and advice
to stay active and how to cope with pain, according to the best
scientiﬁc evidence available, provided by a physician (Control
Group). Pain, disability, and perceived recovery were measured
by questionnaires at baseline and after 3, 7, and 12 weeks.
Results: At 7-week and 12-week follow-ups, statistically signiﬁcant
diﬀerences between the groups were found in all outcomes
favoring the Index Group. At 12-week follow-up, a higher
proportion in the naprapathy group had improved regarding
pain [risk diﬀerence (RD) = 27%, 95% conﬁdence interval (CI):
17-37], disability (RD = 18%, 95% CI: 7-28), and perceived
recovery (RD = 44%, 95% CI: 35-53). Separate analysis of neck
pain and back pain patients showed similar results.
Discussion: This trial suggests that combined manual therapy,
like naprapathy, might be an alternative to consider for back
and neck pain patients.
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P

ain and disability in the back and neck are very
common, cause great suﬀering, and have vast
economic societal consequences.1–4 There is an increase
in outpatient attendance for back and neck pain during
the last decade, and these patients are very common in
a general practitioner’s everyday practice.3,5 This indicates the need of studies performed in a way that the
results may be implemented in real life conditions and in
primary care practice. Consensus regarding the treatment
for nonspeciﬁc back and neck pain consists of advice and
support from the caregiver, aiming to empower the
patient with the understanding that it is best for recovery
to stay active and live as normal a life as possible,
including work and physical activities.4,6–9 Manual
therapies are common and performed by diﬀerent
therapists, but studies evaluating their eﬀect have contradictory results.10
The profession of naprapathy was initiated in 1907
in the United States by Dr Oakley Smith, and rejected the
‘‘subluxation-theory’’ used in manual therapies at that
time. Naprapathy, which literally translates as ‘‘to correct
cause,’’ is a health profession characterized by viewing the
musculoskeletal system as a whole where shortened soft
and connective tissues around the spine and other joints
are believed to cause pain and disability.11–14 Naprapathy
combines manual techniques like spinal manipulation/
mobilization, massage, and stretching to treat the
shortened tissues to decrease pain and disability. Naprapathy is practiced in Sweden (935 are licensed), United
States (250 licensed), Finland (110 licensed), Norway, and
some other countries. Education centers are located in
Sweden, United States, and Finland.
No trial has evaluated naprapathy, the way it is
carried out as a whole. Meta-analyses of some of the
manual techniques practiced by naprapaths and other
manual therapists showed that spinal manipulative
therapy alone was not superior to other standard treatments for acute or chronic low-back pain or mechanical
neck disorders.15,16 Beneﬁts were found from multimodal care including spinal manipulation/mobilization
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for subacute/chronic mechanical neck disorders.16
Massage was found to be beneﬁcial for patients with
subacute or chronic nonspeciﬁc low-back pain.17
The aim of this trial was to compare the eﬀectiveness of naprapathic manual therapy (Index Group) and
evidence-based care deﬁned as support and advice on
staying active and on pain coping strategies, according to
guidelines and the best scientiﬁc evidence available,
provided by a physician (Control Group), for patients
with pain and disability in the back or neck lasting for at
least 2 weeks, regarding pain, disability, and perceived
recovery. The intention was not to evaluate the diﬀerent
components in the treatments separately, but to compare
the treatments, standardized as far as possible, the way
they usually are carried out in outpatient clinics.

MATERIALS AND METHODS
This pragmatic randomized controlled trial, called
‘‘the BJORN-trial,’’ was approved by the Ethics Committee of the Karolinska Institutet (Diary number 03-657)
and registered in a public registry (Current Controlled
Trials).

Setting and Participants
Participants were recruited by advertising mainly
among employees at 2 large public companies (about
40,000, mainly women in the healthcare sector, schools,
and in the postal service) in Stockholm, Sweden from
March to September 2005. Potential participants were
asked to contact the study administration if they fulﬁlled
the inclusion criterion, which was the presence of back and
neck pain of the kind that brought about marked dysfunction at work or in leisure time, for at least 2 weeks.
The study administrator informed the participants
and made the ﬁrst step exclusions (symptoms too mild,
pregnancy, speciﬁc diagnoses such as acute slipped disc or
spinal stenos, inability to understand Swedish, visits to a
naprapath in the preceding 2 mo or another manual
therapist in the preceding month with the exception of
massage). Participants fulﬁlling the criteria for participation were then asked to visit the study center.
At the study center, patients gave their informed
consent and answered an extensive self-administered
questionnaire. After that, an experienced physician (1 of
4) performed a medical examination (about 20 min) using
a standardized form, made a diagnosis, and prescribed
medication if necessary. Further exclusions were made on
the basis of the following exclusion criteria: too mild
symptoms (the physicians’ subjective opinion based on the
estimated pain and disability in the questionnaires ﬁlled in
before the examination, and the results of the anamnesis
and physical examination), evidence-based advice during
the past month, surgery in the painful area, acute
prolapsed disc, spondylolisthesis, stenosis, or ‘‘red ﬂags’’
(older than 55 when the pain debut for the ﬁrst time,
recent trauma in the area, constant pain or pain getting
worse in the night, cancer in the past or at present,
consumption steroids now or recently, drug abuser, HIV,
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very bad general health, signiﬁcant weight loss, very bad
disability, intensiﬁed pain at the smallest movement,
obvious structural deformity of the spine, saddle anesthesia/sphincter disturbance, extended muscle weakness,
inﬂammatory or rheumatic diseases, marked morning
stiﬀness, long-lasting severe disability, or peripheral joints
aﬀected).4

Randomization and Interventions
Included patients were assigned to 2 groups by
randomization and no prestratiﬁcation or blocking was
used. An assistant not involved in the project prepared
500 opaque, sequentially numbered sealed envelops with
cards numbered 1 or 2 (randomized by a computer),
indicating the 2 interventions. Patients were sequentially
numbered in the order they came to the study center and
received the assignment envelope with the corresponding
number. The unmasking was performed by the physician
after the medical examination, so that the assistant, the
physician, and the patient were all blind to the group
assignment until after all patient baseline data were
collected.
The treatments in both groups were conformed to
the patients’ condition, but standardized as far as possible
concerning, for example, the length of treatment sessions
and how to perform them in diﬀerent situations, by
several group meetings held in advance with the
physicians and the naprapaths. The naprapaths were told
only to use techniques they had learned at the education
center in Sweden. The content in the evidence-based
advice and support were carefully discussed in group with
the physicians to make the care reliable.

Naprapathic Manual Therapy (Index Group)
For patients randomized to the Index Group, 1 of
the 8 participating experienced licensed naprapaths was
contacted for an appointment within a week. The choice of
the naprapath was pragmatic, on the basis of time schedule
and location. A maximum of 6 treatments were given
within 6 weeks in the naprapath’s own clinic and a
combination of naprapathic manual techniques (such as
spinal manipulation/mobilization, massage, and stretching) was given adapted to the patient’s condition.
Preventive and rehabilitating advices on physical activity
and ergonomics were often given. Each appointment lasted
for about 45 minutes, and precise notes were kept about
the treatment, the progress, and any adverse reactions.

Evidence-based Care Provided by a Physician
(Control Group)
Evidence-based care is, in this study, deﬁned as
support and advice on staying active and on pain coping
strategies including locus of control, according to guidelines, and evidence-based reviews.4,6–9 The evidence-based
care was given in direct conjunction with the medical
examination (an additional 15 min). The care involved
advice and support according to the best scientiﬁc
evidence available, aiming to empower the patient with
an understanding of the importance of staying active and
living as normal a life as possible, including work and
r
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physical activities,4,6–9 The care also aimed to improve the
pain coping strategies. Advice on exercises was general and
adapted to the patient’s condition. A booklet with examples
of exercises and general information on back and neck pain
was provided. Precise notes were kept and a second
consultation (about 15 min) was scheduled after 3 weeks.
Additional consultation could be oﬀered if necessary.

Naprapathic Manual Therapy

Secondary Outcomes

All outcomes in the trial were self-rated by webbased (61%) or postal questionnaires 5 times during the
year following the inclusion. Starting from the day of
inclusion, data from 3-week, 7-week and 12-week followups are included in this report.

The secondary outcome was perceived recovery.
Perceived recovery is a retrospective assessment considered to have great value in trials like this,16,28 in this case
measured by a single question ‘‘How have your symptoms
changed since the trial started?’’ The ratings were on a
numerical 11-point scale labeled ‘‘very much worse’’
(=  5), ‘‘no change’’ ( = 0), and ‘‘very much better’’
(= 5). On the basis of this scale, a dichotomized outcome
was deﬁned as very much improved (having stated ‘‘I am
very much better since the trial started’’/not very much
improved). Other cut-oﬀ points for perceived recovery
was analyzed, but not reported because the results were
similar.

Primary Outcomes

Statistical Analysis

The primary outcomes pain and disability were
measured by a slightly modiﬁed Chronic Pain Questionnaire (CPQ) originally developed by von Korﬀ, with 6
items with a numerical 11-point scale and 1 item on the
number of disability days.18–21 In the current trial, we
changed the questions to concern the past 4 weeks instead
of the past 6 months. Three items rated pain and
concerned the current pain, the worst pain experienced
during the preceding 4 weeks, and an average of the pain
during the preceding 4 weeks. The ratings were labeled
‘‘no pain’’ ( = 0) at the bottom and ‘‘maximum imaginable pain’’ ( = 10) at the top. A pain score was
constructed from the mean of these 3 items. Three items
rated disability and concerned to what degree pain
‘‘interfered with your daily activities,’’ ‘‘changed your
ability to take part in recreational, social, and family
activities,’’ and ‘‘changed your ability to work (including
housework)’’ in the past 4 weeks. The ratings were labeled
‘‘no interference’’ ( = 0) at the bottom, and ‘‘unable to
carry on with these activities’’ ( = 10) at the top. The
disability score was the mean of these 3 items. Disability
was also measured in a more detailed way by a modiﬁed
version of the Whiplash Disability Questionnaire
(WDQ), developed by Hoving et al, with 13 items about
how pain inﬂuences the life situation each with a
numerical 11-point scale.22–24 In the current context, we
modiﬁed the items by replacing the word ‘‘whiplash’’ with
‘‘back or neck pain.’’ This disability score was the mean
of the 13 items.
On the basis of these scales, 4 dichotomized outcomes were deﬁned grounded on what is
believed to correspond to a clinical signiﬁcant improvement25–27:
(1) Improvement in pain: at least a 2-step decrease
(compared with baseline) in pain score (CPQ)
(2) Improvement in disability (von Korﬀ): at least a 1-step
decrease (compared with baseline) in disability score
(CPQ)
(3) Improvement in disability (Hoving): at least a 1-step
decrease (compared with baseline) in disability score
(WDQ)
(4) Totally recovered: a pain score less or equal to 1 and a
disability score equal to 0 (CPQ).

Power analyses based on the primary outcomes
were performed in advance to determine the sample size.
A total of 400 patients indicated a power of >80% to
detect a relative risk (RR) of 1.2 to 1.3 for a clinically
important improvement in pain and disability.
The analyses were performed using an ‘‘intention to
treat’’ principle aimed at analyzing patients in the group
to which they were originally assigned and to keep the
dropouts in the assigned group no matter what the
reason.29 Follow-up data were not available for all
randomized patients. To estimate the impact of missing
responses, additional sensitivity analysis for the primary
outcomes was performed using multiple imputation.30
Diﬀerences between the groups at baseline were tested
using w2 tests. Changes in mean scores at follow-up
compared with baseline, and diﬀerences in changes
between groups were calculated by unpaired t test.
To compare the groups regarding the dichotomized
outcomes, RR and risk diﬀerences together with corresponding 95% conﬁdence intervals (CI) were calculated.
Mantel-Haenszel’s method was used to investigate and
adjust for potential confounding.31
In the analyses of the dichotomized outcomes
improvement in pain and improvement in disability,
patients with scores at baseline less than required to attain
these improvements were excluded. In analyses of
neck and back pain patients, respectively, patients with
concurrent pain in the neck and back (n = 25)
were treated both as neck pain patients and back pain
patients.
All analyses were performed using SAS statistical
software version 9.1. All data registration was handled by
an assistant who was not involved in the project, and the
analyses were performed by a statistician who was not
aware of the meaning of the allocation. The sources of
funding had no inﬂuence on the design, the conduct, or
the reporting of the trial.

Outcomes and Follow-up

r
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RESULTS
Study Population and Study Sample
In response to advertising mainly at 2 big
public companies, 522 participants contacted the trial
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administration. Of these, 431 were eligible and 409 were
randomly assigned after they had given their informed
consent. The assigned patients had a mean age of 47
years, were mainly women (71%), and were mainly
suﬀering from neck pain (58%). For many, duration of
pain was more than a year (56%). The ﬂow of
participants through each stage of the trial and details
about dropouts are shown in Figure 1.

Main Analysis
Baseline demographics and clinical characteristics
of the groups are shown in Table 1. Figure 2 shows that
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the course of outcomes over time diﬀered signiﬁcantly
between the groups. Baseline values, changes in the mean
of the outcomes for patients taking part in the follow-ups
at 3, 7, and 12 weeks, respectively compared with baseline
for these persons and diﬀerence in mean changes between
groups are shown in Table 2. There were statistically
signiﬁcant changes within both groups compared with
baseline, and there were statistically signiﬁcant diﬀerences
in changes between the groups favoring the Index Group
for all outcomes at 7 and 12 weeks.
The similarity between groups and stratiﬁed analyses indicated no confounding when the RR and risk

approximately 40,000

FIGURE 1. Flow chart describing the
progress of patients through the trial.
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TABLE 1. Prognostic Indicators
Prognostic Indicators

Index Group
(n = 206)

Control Group
(n = 203)

46 (11)
74

48 (10)
68

56
36
8

61
34
5

22
20
58
88

29
18
54
85

67

56*

13
34
45
8
22

11
34
47
8
24

84
65
45
98
26
15

78
67
43
97
29
13

38
21
41
10
3

28*
33*
39
15
5

3

4

39
22
13

35
15
14

81

75

Mean age (SD), y
Women, %
Location of the worst pain, %
Neck
Back
Neck and back
Duration of pain, %
<3 mo
3-12 mo
>12 mo
Previous episodes of current pain in
back or neck, %
Pain or trouble from 5 body regions
or more, %
Education, at least, %
1-9 y
10-12 y
13-16 y
>16 y
Depression, %
Poor general health,w %
Physical function
Social function
Role emotion
Bodily pain
Sleeping problems, %
Daily smoking, %
Physical training medium high or high
eﬀort at least 20 min each time, %
Never
1-2 times/wk
>3 times/wk
Obesity, %
On sick leave now due to back/neck
pain, %
Mean no. days absent from work the
preceding 6 mo
Physical demands at work, %
Job strain,z %
Bullying from superiors or workmates,
%
Life events (Z2) the preceding 5 y, %

*Statistical signiﬁcant diﬀerence between groups (Pr0.05).
wSwedish SF-36 health survey.
zSwedish version of the demand-control-support model by Karasek-Theorell.

diﬀerence for the dichotomized outcomes was calculated.
After 12 weeks, a higher proportion in the Index Group
stated that they were very much improved (RR = 4.5, 95%
CI: 3.0-6.8) (Table 3); had improvement in pain (RR = 1.6,
95% CI: 1.4-2.0); had improvement in disability on CPQ
(RR = 1.3, 95% CI: 1.1-1.6) and on WDQ (RR = 1.4,
95% CI: 1.2-1.7); and had totally recovered (RR = 2.7,
95% CI: 1.5-4.9) (Table 4). During the 12-week followup, 12 patients in the Index Group, and 6 in the Control
Group had taken additional naprapathic treatments.
Sensitivity analyses were performed to evaluate the
potential bias from missing values and they showed no
systematic diﬀerences in results between analyses with
and without imputed primary outcome values.
r
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FIGURE 2. The mean scores of pain, the mean scores of
disability, and the proportion of ‘‘very much improved’’, with
corresponding 95% CI, for the intervention groups during the
follow-up period.

Naprapathic Manual Treatment and Adverse
Reactions
Among the patients in the Index Group, 98%
received massage, 83% stretching, 57% spinal mobilization, and 81% received spinal manipulation at the second
consultation. Adverse reactions in the Index Group were
recorded and none were serious, but minor short-term
reactions such as muscle soreness, tiredness, and
increased pain were reported, most commonly after the
ﬁrst and second treatments (Table 5).
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TABLE 2. Baseline Values for the Index and Control Groups, Changes in the Mean of the Outcomes for Patients Taking Part
in the Follow-up at 3, 7, and 12 wk, Respectively, Compared With Baseline for These Persons and Difference in Mean Changes
Between Groups
Baseline

Pain
Index Group
Control Group
Disability (CPQ)
Index Group
Control Group
Disability (WDQ)
Index Group
Control Group

3 wk

7 wk

12 wk

Baseline Value
(95% CI)

Change*
(95% CI)

Diﬀerences
in Change
(95% CI)

Change*
(95% CI)

Diﬀerences
in Change
(95% CI)

Change*
(95% CI)

Diﬀerences
in Change
(95% CI)

5.5 (5.3-5.8)
n = 204
5.4 (5.2-5.7)
n = 203

1.7 (1.4-1.9)
n = 193
1.3 (1.0-1.5)
n = 185

0.4 (0.0-0.8)
—
—
—

2.3 (2.1-2.6)
n = 189
1.5 (1.2-1.8)
n = 182

0.8 (0.4-1.2)
—
—
—

2.9 (2.6-3.2)
n = 192
1.6 (1.3-1.9)
n = 179

1.3 (0.9-1.7)
—
—
—

2.7 (2.5-3.0)
n = 206
2.8 (2.3-3.1)
n = 202

0.9 (0.6-1.1)
n = 192
0.6 (0.2-0.9)
n = 183

0.3 (-0.1-0.8)
—
—
—

1.4 (1.1-1.7)
n = 192
0.6 (0.3-0.9)
n = 180

0.8 (0.3-1.2)
—
—
—

1.5 (1.2-1.8)
n = 194
0.8 (0.5-1.2)
n = 180

0.7 (0.2-1.2)
—
—
—

3.0 (2.8-3.2)
n = 206
3.0 (2.8-3.3)
n = 205

—
—
—
—

—
—
—
—

1.3 (1.0-1.5)
n = 194
0.7 (0.4-0.8)
n = 183

0.6 (0.3-0.9)
—
—
—

1.5 (1.3-1.7)
n = 195
0.8 (0.5-1.0)
n = 179

0.7 (0.3-1.0)
—
—
—

*The diﬀerence in the group mean of the outcomes at follow-up compared with baseline.

Additional Analysis
When neck and back pain patients were analyzed
separately, results similar to the main analyses were
observed. The diﬀerences in mean score change for neck
pain patients and also back pain patients favored the
Index Group in all outcomes after 12 weeks (Table 6).
Naprapathic manual therapy implied a higher probability
to report very much improved after 12 weeks for neck
pain patients (RR = 4.3, 95% CI: 2.6-6.9) and also
for back pain patients (RR = 5.9, 95% CI: 2.7-13.0)
(not in table).

DISCUSSION
Patients were recruited from a mainly female
working population in a professional area that typically
exhibits pain and disability in back and neck. We found
signiﬁcant improvements in both intervention groups.
The diﬀerences between groups were in favor of naprapathic manual therapy in all outcomes measured after
7-week and 12-week follow-ups. Some diﬀerences (in pain
and perceived recovery) were distinct as early as the

3-week follow-up. Separate subgroup analysis of neck
and back pain patients showed similar results, indicating
that naprapathy is eﬀective for both groups.
The study design was pragmatic, allowing for
diﬀerences in numbers and in lengths of treatment
sessions between the groups and to some extent to adapt
the treatments within the groups, to the patients’
conditions. The diﬀerences were allowed to evaluate the
2 treatments as they usually are performed in everyday
practice. The content in the interventions was discussed
in several meetings held in advance to standardize the
treatments as far as possible without trespassing on the
pragmatic design. Analyses of the treatments actually
given in the Index Group showed that a majority of the
patients had received a combination of massage, stretching, or spinal manipulation/mobilization.
The nonspeciﬁc eﬀects of the hands-on approach
and the potentially intensive patient-therapist interaction
in the Index Group may have contributed to the observed
diﬀerences between the groups. The fact that the
diﬀerences still remained at 12-week follow-up, that is,
several weeks after completed treatments suggests that the

TABLE 3. The Proportion of Very Much Improved in the Groups, the RR, and the Risk
Difference (RD) Between the Groups for Being Very Much Improved, Together With 95% CI
Very Much
Improved* at
3 wk
7 wk
12 wk

Index Group
(Imp/Not Imp)w

Control Group
(Imp/Not Imp)w

RR,
95% CI

RD,
95% CI

8% (16/179)
45% (86/106)
57% (107/82)

2% (3/183)
9% (16/163)
13% (22/153)

5.1 (1.5-17.2)
5.0 (3.1-8.2)
4.5 (3.0-6.8)

6% (2-11)
36% (28-44)
44% (35-53)

*Very much improved means having stated that ‘‘I am very much improved since the study started.’’
wNumbers of very much improved/not very much improved in the intervention groups.
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TABLE 4. The Proportion of Favorable Dichotomized Outcomes in the Intervention Groups, the RR, and the Risk Difference
(RD) for: Improvement in Pain and Disability, Respectively,* and Being Totally Recovered,w Respectively, With Corresponding
95% CI at 7-wk and 12-wk Follow-ups
Improvement in

Index Group (Imp/Not Imp)z

Control Group (Imp/Not Imp)z

RR, 95% CI

RD, 95% CI

59%
(n = 111/76)
70%
(n = 113/48)
62%
(n = 109/68)

43%
(n = 79/103)
45%
(n = 67/80)
40%
(n = 66/98)

1.4
(1.1-1.7)
1.5
(1.3-1.9)
1.5
(1.2-1.9)

16%
(6-26)
25%
(14-35)
22%
(11-32)

69%
(n = 131/59)
73%
(n = 119/44)
66%
(n = 117/61)

42%
(n = 75/104)
55%
(n = 81/66)
46%
(n = 74/86)

1.6
(1.4-2.0)
1.3
(1.1-1.6)
1.4
(1.2-1.7)

27%
(17-37)
18%
(7-28)
19%
(9-30)

Index Group (rec/not rec)y
11%
(n = 21/168)
19%
(n = 37/155)

Control Group (rec/not rec)y
7%
(n = 12/169)
7%
(n = 13/167)

RR 95% CI
1.7
(0.8-3.3)
2.7
(1.5-4.9)

RD 95% CI
4%
[(  1)-10]
12%
(5-19)

7 wk
Pain*
Disability* (CPQ)
Disability* (WDQ)
12 wk
Pain*
Disability* (CPQ)
Disability* (WDQ)
Totally recoveredw
7 wk
12 wk

*A clinically important decrease corresponding to at least a 2-step decrease in pain score from baseline or at least a 1-step decrease in disability score from baseline,
respectively.
zNumbers of very much improved/not very much improved in the intervention groups.
wA pain score less or equal to 1 and a disability score equal to 0 of von Korﬀ’s CPQ questionnaire.
yNumbers of totally recovered/not totally recovered in the intervention groups.

superiority of naprapathy is explained primarily by other
factors, such as that the combined manual techniques
enabled patients to carry out physical activities to a
greater extent.
No study is published that has evaluated the eﬀect
of naprapathic manual therapy, which precludes comparing the results to earlier ﬁndings. Nevertheless, there are
trials evaluating combined manual therapies performed
by other therapists, with conﬂicting results. Koes et al32,33
compared the eﬀectiveness of manual therapy, physiotherapy, and treatment by a general practitioner for
nonspeciﬁc back and neck complaints. After 12 weeks,
both physiotherapy and manual therapy decreased the
severity of complaints more compared with continued
treatment by the general practitioner.32,33 Skargren
et al34,35 compared the eﬀects and costs of chiropractic

with physiotherapy among low-back and neck pain
patients, and found no diﬀerences after 6 or 12 months.
Hoving et al36 compared manual therapy, physical
therapy, and continued care by a general practitioner
for neck pain patients and found manual therapy to be
superior to continued care by the practitioner or physical
therapy after 7 weeks. The diﬀerences between the groups
decreased and lost statistical signiﬁcance at 13-week and
52-week follow-up.37 Dziedzic et al38 found no statistically signiﬁcant diﬀerences between the arms; advice and
exercise plus manual therapy, advice and exercise plus
electrotherapy or advice and exercise alone among
patients with neck disorders, after 6 months.
Strengths of our trial include the great number of
patients and the relatively few dropouts, which led to a
high internal validity. The kind of back and neck pain

TABLE 5. Numbers of Adverse Reactions in the Index Group
No. Reactions* After Treatment Number:
Type of Reaction

1 (n = 196)

2 (n = 193)

3 (n = 192)

4 (n = 181)

5 (n = 141)

Total

Muscle soreness
Tiredness
Increased pain
Headache
Dizziness
Stiﬀness
Other
Total

39
21
8
6
3
0
10
87

16
12
11
4
1
0
6
50

6
2
5
4
1
2
2
22

1
1
3
2
0
1
3
11

1
1
0
3
0
1
0
6

63
37
27
19
5
4
21
176

*Most common after the ﬁrst and second treatment, none serious.
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TABLE 6. Baseline Values for the Index and Control Groups, Changes in the Mean of the Outcomes for Participants Taking Part
in the Follow-up at 12 wk, Compared With Baseline for these Persons and Difference in Mean Changes Between Groups
for Neck Pain and Back Pain Patients, Respectively
Neck Pain
Baseline

Pain
Index Group
Control Group
Disability (CPQ)
Index Group
Control Group
Disability (WDQ)
Index Group
Control Group

Back Pain
12 wk

Baseline

12 wk

Baseline Value
(95% CI)

Change*
(95% CI)

Diﬀerences in
Change (95% CI)

Baseline Value
(95% CI)

Change*
(95% CI)

Diﬀerences in
Change (95% CI)

5.6 (5.4-5.9)
n = 129
5.5 (5.2-5.8)
n = 134

2.8 (2.4-3.2)
n = 120
1.5 (1.1-1.9)
n = 115

1.3 (0.8-1.8)
—
—
—

5.5 (5.2-5.8)
n = 92
5.4 (5.5-5.7)
n = 80

2.9 (2.5-3.4)
n = 89
1.7 (1.2-2.2)
n = 73

1.2 (0.6-1.9)
—
—
—

2.8 (2.4-3.1)
n = 131
2.7 (2.3-3.1)
n = 133

1.5 (1.1-1.9)
n = 121
0.9 (0.4-1.3)
n = 116

0.6 (0.0-1.2)
—
—
—

2.8 (2.4-3.3)
n = 92
3.0 (2.4-3.5)
n = 80

1.5 (1.0-2.0)
n = 90
0.6 (0.1-1.2)
n = 73

0.8 (0.1-1.6)
—
—
—

3.0 (2.7-3.3)
n = 131
3.0 (2.7-3.4)
n = 134

1.4 (1.0-1.7)
n = 122
0.9 (0.6-1.2)
n = 116

0.5 (0.1-0.9)
—
—
—

3.2 (2.8-3.5)
n = 92
3.0 (2.6-3.4)
n = 80

1.5 (1.2-1.8)
n = 90
0.6 (0.3-1.0)
n = 73

0.9 (0.4-1.4)
—
—
—

*The diﬀerence in the group mean of the outcomes at follow-up compared with baseline.

studied is very frequent, enabling a generalization of the
results to a large proportion of the population. One could
claim that the diﬀerences between groups concerning
frequency and length of treatment sessions are a
limitation, but the intention was to compare these
treatments as they work in everyday practice, even
though recruiting by advertising may have included a
group that normally does not seek care for their pain/
disability.
The fact that all outcomes were self-reported could
be considered a limitation, but research shows that a
self-administrated examination may be used in studies
of relationships between exposure and disorders in
the musculoskeletal system.39 The patient’s opinion is
considered to have a great value when ‘‘observerbased performance measure’’ does not exist.16 The
diﬀerence between groups was most pronounced for
perceived recovery, a retrospective assessment of diﬀerent
aspects of health. It mirrors pain and disability as well
as patient satisfaction and expectations of the assigned
treatment and is an important compliment to pain
and disability measurements whenever the results are
to be applied in clinical practice.28,40 The 5 grades of
pain in CPQ proposed by von Korﬀ were not created
in this trial because of the modiﬁed time spans in
the items.
We did not measure the patients’ expectations of the
interventions before the trial started, because a detailed
explanation of the control intervention would have been
like exposing all to this intervention. An initial question
about why they considered participating showed that
60% of all assigned wanted to see a naprapath, which
may indicate an expectation bias.
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The present trial is a unique scientiﬁc evaluation of
naprapathy, and more trials are needed to conﬁrm the
results. We plan to report on the long-term eﬀects as
observed in the present trial, when results from the 6month and 12-month follow-ups have been analyzed. The
naprapathic manual therapy is a combination of manual
techniques for common but often nonspeciﬁc disorders
in the musculoskeletal system. There is a great need for
the development of more detailed diagnostic skills and
for trials evaluating the eﬀect of manual therapies
on subgroups of these patients.

CONCLUSIONS
Compared with evidence-based care provided by a
physician, naprapathic manual therapy implied a greater
improvement in pain and disability and also a higher
success rate of recovery. The trial adds to the knowledge
that recommending a combination of manual therapies,
as naprapathic manual therapy, may be an alternative to
consider in primary healthcare for patients with back
and neck pain.
ACKNOWLEDGMENTS
The authors thank Tobias Nordquist for performing
the statistical analyses, Lena W Holm and Annika Hilborn
for valuable comments on the manuscript, Bodil Heijbel for
valuable comments on the study-design, and all participating physicians, naprapaths, and assistants.
REFERENCES
1. Vingard E. Chapter 5.6: Major public health problems—musculoskeletal disorders. Scand J Public Health Suppl. 2006;67:104–112.
r

2007 Lippincott Williams & Wilkins

Clin J Pain



Volume 23, Number 5, June 2007

2. Waddell G. The Back Pain Revolution. 2nd ed. Edinburgh: Churchill
Livingstone; 2004.
3. Luo X, Pietrobon R, Sun SX, et al. Estimates and patterns of direct
health care expenditures among individuals with back pain in the
United States. Spine. 2004;29:79–86.
4. Nachemsson A, Jonsson E, eds. Neck and Back Pain: The Scientiﬁc
Evidence of Causes, Diagnosis and Treatment. Philadelphia:
Lippincott, Williams & Wilkins; 2000.
5. Palmer KT, Walsh K, Bendall H, et al. Back pain in Britain:
comparison of two prevalence surveys at an interval of 10 years.
BMJ. 2000;320:1577–1578.
6. Moore JE, Von Korﬀ M, Cherkin D, et al. A randomized trial of a
cognitive-behavioral program for enhancing back pain self care in a
primary care setting. Pain. 2000;88:145–153.
7. van Tulder M, Malmivaara A, Esmail R, et al. Exercise therapy
for low back pain: a systematic review within the framework of
the Cochrane collaboration back review group. Spine. 2000;25:
2784–2796.
8. European Commission COST B13 Management Committee.
European guidelines for the management of low back pain. Acta
Orthop Scand Suppl. 2002;73:20–25.
9. Waddell G, Burton AK. Occupational health guidelines for the
management of low back pain at work: evidence review. Occup Med
(Lond). 2001;51:124–135.
10. Sran MM. To treat or not to treat: new evidence for the eﬀectiveness
of manual therapy. Br J Sports Med. 2004;38:521–525.
11. Panjabi MM. A hypothesis of chronic back pain: ligament
subfailure injuries lead to muscle control dysfunction. Eur Spine
J. 2006;15:668–676.
12. Smith OG, Langworthy SM, Paxson MC. Modernized Chiropractic.
Cedar Rapids, Iowa: Laurance Press Company; 1906.
13. Smith OG. The Connective Tissue Monograph. Chicago: Chicago
College of Naprapathy; 1919.
14. Zarbuck MV. A profession for ‘Bohemian chiropractic’: Oakley
Smith and the evolution of naprapathy. Chiropr Hist. 1986;6:
77–82.
15. Assendelft WJ, Morton SC, Yu EI, et al. Spinal manipulative
therapy for low back pain. A meta-analysis of eﬀectiveness relative
to other therapies. Ann Intern Med. 2003;138:871–881.
16. Gross AR, Hoving JL, Haines TA, et al. A Cochrane review of
manipulation and mobilization for mechanical neck disorders.
Spine. 2004;29:1541–1548.
17. Furlan AD, Brosseau L, Imamura M, et al. Massage for low-back
pain: a systematic review within the framework of the Cochrane
Collaboration Back Review Group. Spine. 2002;27:1896–1910.
18. Elliot AM, Smith BH, Smith CW, et al. Changes in chronic pain
severity over time: The Chronic Pain Grade as a valid measure. Pain.
2000;88:303–308.
19. Von Korﬀ M, Ormel J, Keefe FJ, et al. Grading the severity of
chronic pain. Pain. 1992;50:133–149.
20. Underwood MR, Barnett AG, Vickers MR. Evaluation of two timespeciﬁc back pain outcome measures. Spine. 1999;24:1104–1112.
21. Smith BH, Penny KI, Purves AM, et al. The Chronic Pain Grade
questionnaire: validation and reliability in postal research. Pain.
1997;71:141–147.
22. Willis C, Niere KR, Hoving JL, et al. Reproducibility and
responsiveness of the Whiplash Disability Questionnaire. Pain.
2004;110:681–688.
23. Hoving JL, O’Leary EF, Niere KR, et al. Validity of the neck
disability index, Northwick Park neck pain questionnaire, and

r

2007 Lippincott Williams & Wilkins

Naprapathic Manual Therapy

24.
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.
35.

36.

37.

38.

39.

40.

problem elicitation technique for measuring disability associated
with whiplash-associated disorders. Pain. 2003;102:273–281.
Pinfold M, Niere KR, O’Leary EF, et al. Validity and internal
consistency of a whiplash-speciﬁc disability measure. Spine. 2004;29:
263–268.
Turner JA, Franklin G, Heagerty PJ, et al. The association between
pain and disability. Pain. 2004;112:307–314.
Farrar JT, Young JP Jr, LaMoreaux L, et al. Clinical importance of
changes in chronic pain intensity measured on an 11-point numerical
pain rating scale. Pain. 2001;94:149–158.
Fejer R, Jordan A, Hartvigsen J. Categorising the severity of neck
pain: establishment of cut-points for use in clinical and epidemiological research. Pain. 2005;119:176–182.
Fischer D, Stewart AL, Bloch DA, et al. Capturing the patient’s
view of change as a clinical outcome measure. JAMA. 1999;282:
1157–1162.
Hollis S, Campbell F. What is meant by intention to treat analysis?
Survey of published randomised controlled trials. BMJ. 1999;319:
670–674.
Donders AR, van der Heijden GJ, Stijnen T, et al. Review: A gentle
introduction to imputation of missing values. J Clin Epidemiol.
2006;59:1087–1091.
Ahlbom A. Biostatistics for Epidemiologists. London Tokyo: Lewis
Publishers; 1993.
Koes BW, Bouter LM, van Mameren H, et al. The eﬀectiveness of
manual therapy, physiotherapy, and treatment by the general
practitioner for nonspeciﬁc back and neck complaints. A randomized clinical trial. Spine. 1992;17:28–35.
Koes BW, Bouter LM, van Mameren H, et al. A randomized
clinical trial of manual therapy and physiotherapy for persistent
back and neck complaints: subgroup analysis and relationship
between outcome measures. J Manipulative Physiol Ther. 1993;16:
211–219.
Skargren EI, Oberg BE, Carlsson PG, et al. Cost and eﬀectiveness
analysis of chiropractic and physiotherapy treatment for low back
and neck pain. Six-month follow-up. Spine. 1997;22:2167–2177.
Skargren EI, Carlsson PG, Oberg BE. One-year follow-up
comparison of the cost and eﬀectiveness of chiropractic and
physiotherapy as primary management for back pain. Subgroup
analysis, recurrence, and additional health care utilization. Spine.
1998;23:1875–1883. Discussion 1884.
Hoving JL, Koes BW, de Vet HC, et al. Manual therapy, physical
therapy, or continued care by a general practitioner for patients with
neck pain. A randomized, controlled trial. Ann Intern Med. 2002;
136:713–722.
Hoving J, de Vet HC, Koes B, et al. Manual therapy, physical
therapy, or continued care by a general practitioner for patients with
neck pain: long-term results from a pragmatic randomized clinical
trial. Clin J Pain. 2006;22:370–377.
Dziedzic K, Hill J, Lewis M, et al. Eﬀectiveness of manual therapy
or pulsed shortwave diathermy in addition to advice and exercise for
neck disorders: a pragmatic randomized controlled trial in physical
therapy clinics. Arthritis Rheum. 2005;53:214–222.
Toomingas A, Nemeth G, Alfredsson L. Self-administered examination versus conventional medical examination of the musculoskeletal
system in the neck, shoulders, and upper limbs. The Stockholm
MUSIC I Study Group. J Clin Epidemiol. 1995;48:1473–1483.
Beaton DE, Tarasuk V, Katz JN, et al. ‘‘Are you better?’’ A
qualitative study of the meaning of recovery. Arthritis Rheum. 2001;
45:270–279.

439

