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Abstract

Background: Musculoskeletal pain is among the most common reasons for seeking care, specialist competence for
its treatment in primary care limited and waiting lists for orthopaedics often amongst the longest. Many referrals to
orthopaedics do not concern disorders that benefit from surgery. Manual therapy is effective, yet not integrated in
national health care systems, and there is a lack of research on other than neck and low back pain, and a lack of long-
term follow-ups. The present study evaluates the long-term effects of a manual therapy (naprapathy) for common
orthopaedic disorders.

Methods: An 8-year follow-up (96 months) of a pragmatic randomized controlled trial of naprapathy (experimental
group) versus standard orthopaedic care (control group) for non-surgical patients of working age with the most com-
mon musculoskeletal disorders on the waiting lists (n=78). Bodily pain, physical function (SF36), Quality of life (QoL;
SF6D), and data on health care utilization were collected. The treatments lasted from January 2007 to November 2007.

Results: N=75 participants in the original study sample completed the 8-year follow-up. The differences in bodily
pain (21.7 (95% Cl: 9.1-34.3)), physical function (17.6 (6.7-28.4)), and QolLs (0.823 (95% Cl: 0.785-0.862) compared with
0.713 (95% Cl: 0.668-0.758)) were statistically significantly in favor of the experimental group (p-values <0.01). After
sensitivity analysis the experimental group had altogether 260 health care visits compared with 1161 in the control
group.

Conclusions: Naprapathy is a continuously effective treatment. Together with earlier research our study suggests
that specialized manual therapy should be considered when triaging patients with common non-surgical musculo-
skeletal disorders in national health care systems.

Trial registration: Not applicable, as per information given by ClinicalTrials.gov.

Keywords: Orthopaedic waiting lists, Non-surgical musculoskeletal disorders, Long-term follow-up, Manual therapy,
Complementary medicine, Integrative medicine

Introduction
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increased healthcare seeking behavior, reduced work
ability, sick leave, and high socioeconomic costs due to
more frequent early retirement [2]. It is also one of the
most common reasons for seeking care and constitutes
around half of the consultations in primary care [3, 4].
The competence for managing musculoskeletal disorders
in primary health care varies, and if a patient’s condition
does not improve with advice and interventions from a
general practitioner and/or exercises from a physiothera-
pist, a referral to an orthopaedic surgeon is often made
[5, 6]. Orthopaedic waiting lists are often among the
longest, and many patients on the lists do not require
the specific surgical expertise and resources available in
an orthopaedic outpatient department [7]; earlier studies
have found that the number of patients in need of ortho-
pedic surgery ranges from 30 to 68% [3, 8, 9]. When a
patient finally has an appointment with an orthopaedic
surgeon a wide range of interventions are often made,
though not necessarily the most appropriate [10]. The
prevailing system is often both time and resource con-
suming and causes prolonged suffering for patients, and
there is a risk that even less severe conditions become
persistent and more difficult to treat meanwhile being on
the waiting lists. Providing correct diagnosis, appropriate
care, and reducing waiting lists should be a societal prior-
ity, hence, it is important to try to identify new ways to
offer effective care for orthopaedic outpatients.
According to current national guidelines in the UK
(NICE 2020) [11] supported by a systematic review and
meta-analysis [12, 13], large RCT:s [14, 15], and cost-
effectiveness studies [15—17], the integration of manual
therapy interventions for the management of patients
with back and neck pain in conventional care may be
feasible and cost-effective. In the Scandinavian countries
the manual therapy profession naprapathy is very com-
mon. It is the most common profession within special-
ized manual therapy in Sweden (i.e. in this study meaning
manual therapy professions with a 4-5 year specializa-
tion, licensed by the Swedish National Board of Health
and Welfare). Nevertheless, health care decision mak-
ers, physicians and patients often don’t know exactly how
manual therapy is defined, what naprapathy is and who is
performing it, and therefore it seems difficult to consider
an integration of it in mainstream care. Only a few per-
cent of all licensed physiotherapists in Sweden are spe-
cialized in manual therapy, of which the majority work in
the area of the capital city. Thus, it cannot be considered
standard care for musculoskeletal disorders in the health
care system in Sweden, or in other European countries.
Moreover, there is still an overall shortage of evidence
from studies of manual therapy interventions for other
musculoskeletal pain than neck and low back pain in
general, and with long term follow-up (i.e. more than
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12 months) in particular. On orthopaedic waiting lists
the pain location for the most common disorders are the
upper and lower extremities.

In Great Britain, Canada and Australia specially trained
physiotherapists known as "extended scope physiothera-
pists" have successfully acted as gate keepers, to reduce
the load of orthopaedic surgeons, shorten the waiting
lists [18, 19], reduce the waiting time for orthopaedic
surgery [20], and compare diagnostic skills [21]. In a pre-
viously published, 12 months follow-up of a pragmatic
randomized controlled trial (original research of Lilje
et al. 2010) naprapathy improved bodily pain, physical
function and health related quality of life (HRQoL) more
than orthopaedic standard care, when treating working
age orthopaedic outpatients. The health care costs for
managing those common, non-surgical musculoskeletal
disorders were also significantly lower when treated with
naprapathy (original research of Lilje et al. 2014). The aim
of the present study was to perform an 8-year follow-up
(96 months) of the treatment effects of that trial, in order
to increase the evidence of the effects of manual therapy.

Materials and methods

Design, setting and participants

The methods of the original trial/study are described in
detail elsewhere (Lilje et al. 2010). In short, the trial ini-
tially randomized 98 working age patients in an ortho-
pedic outpatient department of a region hospital in
Blekinge county, in southern Sweden, for whom the most
frequent location of complaints was the upper and lower
extremities and the average pain duration was more than
one year. The patients had been examined and received
appropriate interventions in primary care (i.e. exami-
nation by a general practitioner and/or physiotherapy/
radiography/injection/medication) before a referral to
specialized care was made, and they were classified as
non-surgical, thus low priority patients in the orthopae-
dic clinic [7]. The treatments lasted from January 2007
to November 2007. Demographic factors are shown in
Tablel, diagnostic codes in Table 2.

Patients were randomized to manual therapy (napra-
pathy; experimental group) or to conventional ortho-
paedic care (control group). The randomization was
made pragmatically and subsequently by two nurses
in the orthopaedic department at 5 different occa-
sions, as soon as there was a number divisible by 2 eli-
gible patients. Each pile of “low priority referrals” was
put upside down, so that no information was visible,
whereafter the first referral that was turned was labeled
‘1, the second ‘2] etc, resulting in one pile with referrals
with even numbers, one with odd. The participants in
the control group were coded with odd numbers and in
the experimental group with even numbers, though the
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Table 1 Previous interventions and prognostic indicators at
baseline in a pragmatic randomized controlled trial for non-
surgical outpatients referred to orthopaedics

Experimental Control group

group
(n=40) (n=38)
Mean age, years 38 45
Women % 42 60
Location of the worst pain, %
Foot/leg 32 23
Shoulder/arm 20 19
Knee 13 18
Back 14 17
Elbow/hand 13 11
Head/neck 3 7
Pelvis/hip 5 5
Duration of pain, %
<3 months 5 5
3-12 months 30 29
>12 months 65 66
Earlier interventions, %
Doctor* 40 38
Physiotherapist 40 34
X-rays 50 55
Injection 20 18
Medicinet 52 45
Othert 25 18
Average pain
(VAS; 1-100: 100 = worst) 77 62
Disability (ADL functions)
100% 4 4
75% 2 1
50% 7 4
25% 14 4
0% 13 25
SF-36§
Pain 373 438
Physical function 704 733

* Apart from the referral consultation; GP, orthopaedist or emergency visit
 Medicine requiring prescription only

¥ Chiropractor, osteopath, acupuncture, CRP/Borrelia/SR, orthosis, surgery
S Higher value indicates less pain/better physical function

nurses were not aware of which numbers were assigned
to which groups. The experimental group underwent
1-5 treatment sessions, during a maximum of 5 weeks.
The treatments were patient centered, including mas-
sage, treatment of myofascial trigger points, manual
mobilizations and/or manipulations, and electro ther-
apy if required. All treatments were combined with a
few, individually tailored home exercises. The control
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Table 2 Diagnostic Codes (ICD 10) documented by naprapath,
respectively orthopaedist, at first visit in a pragmatic randomized

controlled  trial for non-surgical outpatients referred to

orthopaedics

Location Experimental Control
group group

Neck

M530, M531, M542 1 2

Shoulder/arm

M190, M191B, M244C, M2948B,

M653, M750, M751, M754, M770/771,

M796B, 5435, G560, G562C 13 1

Back

M544, M545, M549, M626, Z039 5 7

Pelvis/hip

M244 2 -

Knee

M171,M222, M255, M626, M705, 5 7

$837,2039

Leg/foot

M626, M628, M768/769, M201, M214 14 1

M242H, G576 M722, M766, M773,

M775, M796H

Summary 40 38

group followed standard clinical procedures (“stand-
ard care”), i.e. investigation with or without injections,
tests, medication, referrals to radiography, physiother-
apy, and/or other investigations, and/or re-referrals to
an orthopaedic surgeon. For ethical reasons, and the
fact that the trial was performed in a “real-world set-
ting” where patients had been referred for orthopaedic
consultation, cross-over from the experimental group
was accepted. Patients in that group were allowed to
have an appointment with an orthopaedic surgeon
(cross over) after the 3 months follow-up (i.e. the proto-
col driven time of the trial) in case naprapathy had not
been effective, or if a second opinion was warranted. In
order to make the treatments in the control group as
much “standard care” as possible and blinded for the
orthopaedists, patients in the control group were not
allowed to cross over.

The primary outcomes in the original trial were bod-
ily pain, physical function and health related quality
of life values (QoLs), measured at 3, 6 and 12 months.
Secondary outcomes were patients’ perceived recovery,
the total number of patients discharged from the ortho-
paedic waiting lists after manual treatment, the num-
ber of patients that crossed over, the level of agreement
between orthopaedic and manual therapy diagnosis
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and management, and the number of health care inter-
ventions [7].

Data collection for the 8-year follow-up

After 96 months (i.e. 8 years after baseline, and 7 years
after the completion of the original 12 months follow-
up) data were collected through postal questionnaires,
patient records and telephone interviews. The pre-
sent study reports on bodily pain and physical function
(SF36), QoLs (SF6D), collected from postal question-
naire. The SF36 questionnaire is a validated instrument
that contains 36 questions divided on 8 domains (i.e. gen-
eral health, physical function, bodily pain, social function,
physical role function, emotional role function, psy-
chological wellbeing and vitality). Each item contains a
score, with a higher score meaning a higher quality of life.
When calculating QoLs the SF36 is encoded to the SF6D
questionnaire, which is shortened to 6 domains, where 1
equals full health, and 0 equals death. In order to verify
information on health care utilization (i.e. the number
of health care visits both within the national health care
system and alternative or complementary treatments)
information was collected through patient records and
telephone interviews. This was done by a nurse who was
not aware of the participants’ group allocation.

Statistical analysis

A power calculation was made in advance of the original
study, to determine the sample size. A total of 80 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 physical function. At the 8-year follow-up bodily
pain and physical function (SF36) were compared within
and between the two groups using Wilcoxon’s signed
rank test and Mann Whitney U test, respectively. The
SF36 was converted to SF6D in order to calculate QoLs,
calculated as individual mean values with accompanying
confidence intervals (95% CI). P-values were considered
significant at<0.05. Information about health care uti-
lization was collected as descriptive data and a sensitiv-
ity analysis using the same statistics as above was made
in which all alternative treatments were withdrawn. An
intention to treat analysis was used with participants
analyzed in the assigned groups.

Results

Summary of previous results at 12 months follow-up

The participants’ most common locations of pain mir-
rored the proportions on the waiting lists as a whole, with
regard to age, gender and pain locations (the upper and
lower extremities being the most common). Statistically
significant differences between the groups were found as
regards improvement in bodily pain, physical function
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and perceived recovery, in favor of the experimental
group. The total number of health care interventions was
275 (of which 46 were self-elected) in the experimental
group compared with 379 (of which 33 were self-elected)
in the control group [7]. Sixty-two percent of the patients
in the experimental group agreed to be discharged from
the waiting lists at the 12 months follow-up, and the level
of diagnostic agreement between manual therapist (nap-
rapathy) and orthopaedist with regard to the patients that
crossed over was 80%. When the outcomes of the cross-
over patients in the experimental group were compared
with the rest of their group, after their additional ortho-
paedic consultation, they did not differ from each other.

Summary of 96 months follow-up

Altogether ninety-eight patients were randomized, of
which 78 patients participated in the trial. Seventy-six
(96%) of the 78 patients participating in the pragmatic
randomized controlled trial on non-surgical orthopaedic
outpatients were followed up after 8 years. For the par-
ticipants’ progress through the trial see Fig. 1.

The number of health care interventions were sig-
nificantly lower in the experimental group, as seen in
Table 3.

There were statistically significant differences in bod-
ily pain in favor of the experimental group: 39.9 (95% CI:
30.9-48.8) compared with 18.2 (95% CI: 9.0-27.4); dif-
ference in change: 21.7 (95% CI: 9.1-34.3), p-value<0.01
(Table 4, Fig. 2), for physical function: 21.1 (95% CI:
6.9-34.4) for the experimental group compared with 3.5
(95% CI: —5.2-12.2) for the control group; difference in
change: 17.6 (95% CI: 6.7-28.4), p-value<0.01 (Table 4,
Fig. 3), and for HRQoL; 0.823 (95% CI: 0.785-0.862) for
the experimental group compared with 0.713 (0.668—
0.758) for the control group, p-value <0.01 (Table 5).

The experimental group had a total of 310 health
care visits compared with 1 862 in the control group, as
seen in Table 3. When withdrawing all alternative treat-
ments in the sensitivity analysis, the number of vis-
its in the experimental group was 260 and 1161 in the
control group. All in all, during the whole study period
from baseline to 8 years, there were 6 participants in the
experimental group that underwent surgery compared
with 9 participants in the control group. The number
of patients in the experimental group who had continu-
ing care after 12 months was n=2, and after 96 months
n=0 compared with n=12 and n=6, respectively, in
the control group. Fifteen patients in the experimental
group also had an appointment with an orthopaedist, i.e.
became cross-overs. Four of those were candidates for
surgery (n=2), required orthopaedic intervention, and
the remaining patients (n=9) had improved, but wanted
an orthopaedic assessment/second opinion, which was
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n=937 - -
Likely to require surgery
n=452
Sick leave
> n=243
Wish for orthopedic
opinion
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l l Excluded by
orthopedic nurse
Excluded by orth di
orthopedic nurse Manual therapy Stand(;':fi cI:re after contact
after contact n=49 _
n=49 No symptoms
No symptoms n=4
ynzz Refused to participate
L < > n=3
Refused to_partlmpate . il Moved
n=2 n=1
Slck-leave Naprapathy Onhoped]c Scheduled in other hospital
n=2 (index group) Consultation n=1
Suan;ery n=40 (contrc:l3gsroup) Dropouts beforethe
n= study started
n=2
A y
Follow up Follow up
n=40 n=38
3 months, n=40; 100% 3 months, n=38; 100%
6 months, n=40; 100% 6 months, n=38; 100%
Deceased _ Unwilling to participate
n=1 M Y y 7 n=1
Follow up Follow up
n=39 n=37
12months, n=39; 97 5% 12months, n=37,97%
Patient'saddress
not found <
n=1 A 4 A 4
Follow up Follow up
n=38 n=37
96 months, n=38; 95% 96 months, n=37;97%
Fig. 1 Flow chart describing the progress of patients throughout the pragmatic randomized controlled trial

allowed. No differences were found when analyzing the
patients that crossed over separately and compared with
the results of the rest of the experimental group.

Discussion

Summary of findings

In summary the results showed that patients who
received naprapathy had larger improvements in pain,
physical function, quality of life, and fewer healthcare
visits compared with the control group, thus, the results

are consistent with those from the 12-months follow-
up of the original study [7]. The control group’s physical
function was more or less unchanged for the whole fol-
low-up period of 8 years, and the improvement in bod-
ily pain was smaller in the control group compared with
the experimental group. Meanwhile, the total number of
health care visits was significantly larger in the control
group. Physiotherapy is usually a part of standard care
for non-surgical orthopaedic outpatients both in primary
and secondary, specialized health care, and it was by far
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Table 3 Healthcare interventions for the participants of a pragmatic randomized controlled trial on orthopaedic outpatient disorders,
respectively at 1 and 8 year follow-up

Number of interventions at 96 months
(8 years)

Type of intervention Number of interventions at 12 months (1 year)

Control group (n=38) Experimental group (n=40) Control group (n=37) Experimental

group (n=38)

Naprapathy N.a 166 (40) 13(2) 4(2)
Orthopedics 53(38) 15 (15)* 8 (4) 0
Physiotherapy 242 (13) 31 Q) 773 (11) 21 (3)
Orthotics 6 (6) 1(1)* 12(1) 1(1)
General practitioner 0 0 7(2)

Radiography/tests 20(19) 12 (6)* 0

Surgical procedures 7(7) 1(1)** 2(2) 5(5)
Drugs/injections 18(18) 3(3)* 0 0
Alternative treatments*** 33(5) 46 (5) 668 (7) 4(1)
Total number of treatments: 379 275 1483 35

The figures in brackets indicate the number of participants receiving each treatment. Some participants had more than one intervention made. The data from
baseline—12 months have been published earlier [7].

N.a.=Not applicable.
*Cross-over patients from the experimental group (i.e. after the 3 months protocol driven follow-up time of the RCT).
**One of the 4 patients referred to surgery in the manual experimental group underwent surgery.

***Alternative treatments: chiropractic, massage, water exercises, lymphatic massage, personal training, shockwave.

Table 4 The difference in changes in bodily pain (BP) and physical function (PF) between the manual therapy and the control group
between baseline, 3, 6, 12 and 96 months

Baseline 3 Months 6 Months 12 Months 96 months (8 years)
Baseline Change Difference  Change Difference  Change Difference  Change Difference in
value in change in change in Change change
(95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI)

BP P=0.043 P=0.015 P=0.003 P<0.001

Manual 373 19.2 10.2 24.9 14.0 282 17.6 399 21.7(9.1-343)

therapy (31.7-47) (1.2-264) (0.9-194) (174-323)  (4.0-23.9) (208-357)  (73-279) (30.9-48.8)

group

Control 438 9.0 (3.0-15.1) 109 106 182

group (35.6-52.0) (4.1-17.7) (3.3-18.0) (9.0-274)

PF P=0.003 P=0.005 P=0.002 P<0.001

Manual 704 128 90(1.6-163) 144 1.5 13.1 10.2 21.1 17.6 (6.7-284)

therapy (64.5-76.3) (6.8-18.8) (8.5-204) (3.5-19.6) (5.9-20.2) (1.9-184) (6.9-344)

group

Control 73.3 38 29 29 35

group (65.9-80.8) (—05-8.1) (—2.7-84) (—=15-73) (—=52-122)

P-values correspond to the difference in changes between the groups

Higher scores for BP indicates improvement in pain, higher scores for PF indicates improved physical function. The maximum (most preferrable) score for BP and PF is
100

the most common intervention in the control group at
the 12-months as well as at the 96-months follow-up.
The physiotherapy employed in the present study was
general physiotherapy (i.e. rehabilitation through physi-
cal exercises) [22]. To the best of our knowledge this is
the first trial on the effects of a manual therapy compared
with standard orthopaedic care for the most common

disorders in low priority non-surgical outpatients in spe-
cialized care, with longer follow-up than 12 months, and
therefore there are no related articles in the published lit-
erature for direct comparison with our study.
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group
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Fig. 2 Bodily pain (SF36) for the experimental and the control group
at follow-up 3, 6, 12 and 96 months after baseline

Table 5 Qol scores at baseline, 3, 6, 12 and 96 months for the
experimental and the control group

Group Month Sum  Numberof  Mean value/
participants participant with
95% ClI
Control group 0 26.108 38 0.687 (0.636-0.738)
3 26417 38 0.695 (0.647-0.743)
6 27.532 38 0.725 (0.675-0.774)
12 26909 37 0.727 (0.675-0.779)
96 26372 37 0.713 (0.668-0.758)
Experimental 0 26225 40 0.656 (0.620-0.691)
group
29490 40 0.737 (0.694-0.780)
30.154 40 0.754 (0.707-0.800)
12 29.282 38 0.771(0.722-0.819)
96 31.288 38 0.823 (0.785-0.862)

Confidence intervals 95%, p-values <0.01

The maximum, most preferrable score of QoL is 1.0

Strengths and weaknesses/methodological considerations
Strengths of our study include the research question, the
study design, with “real world data” from a clinical set-
ting, a high response rate even at the 8-year follow up
(i.e. 96%), and the fact that all outcomes were signifi-
cantly better in the experimental group. The location of
the disorders, age and gender closely mirrored ortho-
paedic waiting lists in general, which strengthens the
study’s external validity. The outcomes in pain, physical
function and health care utilization were also consist-
ent with those between baseline, 3, 6 and 12 months in
the original study in terms of differences between the
groups. Though the differences between the groups for
all outcomes were even larger between 12 and 96 months
compared with earlier follow-ups. This is in contrast to
earlier trials on other manual therapy or physiotherapy

100
T - (( l*
S 75 Pél: = .lL
g «
2
— 50
]
o
@
Z 25
o
—e— Control —m— Experimental
0 group group
Baseline 3 months 6 months 12 months 96 months

Fig. 3 Physical function (SF36) for the experimental and the control
group at follow-up 3, 6, 12 and 96 months after baseline

for musculoskeletal disorders, where follow-ups were
only made until 12 months, and the initial differences in
effects by then had lost statistical significance [15, 23, 24].
Pain, physical function and QoLs were derived from vali-
dated instruments (the SF36 and SF6D, respectively) and
information about the participants’ health care utiliza-
tion comprising both alternative care and traditional care
within the national health care system were included,
all of which we consider as strengths. During the first
12 months follow-up in the original trial the number of
alternative treatments was low, and equally distributed
in both groups. This suggests that it did not contribute
to bias with regard to the outcomes of the original study,
which increases the study’s internal validity. At follow-
up after 96 months the number of alternative treatments
increased, why a sensitivity analysis regarding those
treatments was performed, which is also a strength. The
study also has weaknesses that need to be taken into
account. The initial power calculation suggested a sam-
ple size of 80 participants, and at the 8-year follow-up
the number of participants was n="75 (i.e. 96%), which
may have resulted in an underpowered study. However,
given the long follow-up period, and the fact that the out-
comes were consistent, it is unlikely that a loss of only 5
participants would have changed the conclusions of our
study. The fact that the manual therapy in the experi-
mental group was performed in the shape of naprapathy
may be seen as a weakness when considering the gener-
alizability of the results, but the manual techniques used
by naprapaths are very similar to those given by other
manual therapists such as chiropractors and osteopaths,
which makes it possible to generalize the results. Another
weakness is that no follow-ups were made between 12
and 96 months (8 years). It would have been interesting
to know more about the participants’ health status dur-
ing the study period, though this was not possible due
to reasons of feasibility and lack of resources. Neverthe-
less, the outcomes were consistent and clinically relevant
at all follow-ups, why it is not sure that more frequent
follow-ups would have had an impact on the conclusions
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of our study. More frequent follow-up periods might pro-
vide different and more detailed perspectives of clinical
and cost related consequences over time though, which
should be considered in future studies. The information
about health care utilization was collected retrospec-
tively, which may also be considered a weakness. The
data were recorded over telephone and cross checked in
the hospital’s information system, and this was done in
order to minimize the risk of recall bias and misunder-
standings regarding health care utilization and alterna-
tive treatments. A large amount of alternative treatments
were used by a few participants in the control group
between 12 and 96 months which may be considered a
weakness, though sensitivity analyses showed that even
after excluding all alternative treatments from the anal-
yses there were still statistically significant differences
between the groups as regards health care utilization.
More surgical interventions were made in the experimen-
tal group (n=5) between 12 and 96 months, compared
with the control group (n=2). However, this was due to
the fact that 3 of the surgical interventions in the experi-
mental group had been postponed from the original trial
(i.e. participants assessed as surgical cases chose not to
have surgery at that time). Moreover, the total number
of surgical interventions for the whole follow-up period
from baseline to 8 years was higher in the control group
compared with the experimental group (n=9 compared
with n=6).

Manual therapy

Earlier research has shown that combining one or more
treatment techniques with home exercises, like within
the pragmatic approach used in naprapathy has proved
to be effective [25] and the results of our study are in
line with earlier performed research on naprapathy and
chiropractic for neck and back pain, and other musculo-
skeletal disorders, with 12 months follow-up [14, 26-29].
Other than the effectiveness of combining different treat-
ment techniques another possible explanation for the
larger improvement in the experimental therapy group
in the present study may be the patient centered care
and patient empowerment approach [30] used in napra-
pathy. The participants are active during the treatment
sessions and after, through individualized home exer-
cises [31], which may be the reason why the experimental
group kept improving, in particular in physical function.
A typical manual therapy treatment session is longer
than that of an orthopedic consultation (i.e. 30—45 min,
as compared to 10-20 min), which possibly also allows
for the patient to reflect and to ask all necessary ques-
tions. The exercises given in the experimental group were
patient centered; pragmatic and adjusted to the patients’
individual needs during the treatment period, and it
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is plausible that this contributed to patient empower-
ment and positive copying strategies, believed to have
an impact on treatment outcomes [30]. There are a lot of
shorter educations in different general manual therapies,
and there are professions specialized in manual therapy,
for example naprapaths, chiropractors, osteopaths, and
physiotherapists with an extended education in Ortho-
pedic Manual Therapy (OMT), and in Sweden and Scan-
dinavia all of these professions—except osteopathy—are
currently licensed by the National Board of Health and
Welfare. There are similarities between specialized man-
ual therapy (naprapaths, chiropractors, osteopaths and
OMT physiotherapists) and general physiotherapy, and
there are also key differences as regards the lengths and
contents of the different educations [22, 32]. Just like in
for example Canada, Australia, and the Netherlands, an
additional post graduate training is required for physi-
otherapists in order to be specialized in manual therapy
(i.e. OMT), that is, educated in different mobilization
techniques and high velocity, low amplitude manipula-
tions. Approximately 2% of all licensed physiotherapists
in Sweden have this specialization [33].

Physiotherapy

Earlier studies on orthopaedic outpatients have investi-
gated the role of physiotherapy in order to reduce waiting
lists and found that extended scope physiotherapists are
effective in triaging patients on the waiting lists for ortho-
paedic consultation [19-21]. The focus of these stud-
ies were on a physiotherapeutic assessment of patients,
not the effectiveness of physiotherapy per se, and only
one of these studies had a randomized controlled design
[34]. That study showed differences in favor of the physi-
otherapy decisions in terms of HRQoL, pain-related
disability and sick leave at 3 months but lost statistical
significance at 12 months [24]. The aim of the present
study was to compare a specialized manual therapy with
standard orthopaedic care, though standard care for
low priority orthopaedic outpatients with non-surgical
musculoskeletal disorders most often consists of general
physiotherapy, which was the far most common interven-
tion in the control group. The participants in that group
received a large number of physiotherapy sessions until
the 12-months follow-up (altogether 242 sessions for
1/3 of the control group compared with 166 naprapathic
sessions for the whole manual therapy group), still, the
experimental group improved more, and at lower costs
[10].

General physiotherapists work with “hands-off treat-
ment” aimed to prevent, treat and rehabilitate muscu-
loskeletal pain and disability mainly through patient
movements, advice on ergonomics, and physical exer-
cises [22, 35]. Specialized manual therapists work to
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prevent, diagnose and treat musculoskeletal pain and dis-
ability using “hands-on treatment” such as massage and
different mobilization and/or manipulation techniques,
combined with physical home exercises [36].

Resource utilization is applied when taking care of
musculoskeletal pain and disorders in national health
care systems. That was a less effective way to manage the
disorders of the sample of secondary health care patients
in the present study compared with the complementary
therapy naprapathy. Large high quality trials on the cost
effectiveness of specialized manual therapy for all kinds
of musculoskeletal disorders and follow-ups of more than
12 months are warranted, in order for policy makers to
facilitate adequate evidence-based decisions regarding
appropriate triaging of patients with musculoskeletal dis-
orders [37].

Conclusions

In conclusion, naprapathy yielded significantly better
long-term improvement and fewer health care interven-
tions than orthopaedic standard care for the most com-
mon non-surgical musculoskeletal disorders in working
age outpatients in specialized care. Together with the
outcomes from previously published studies the results
suggest that specialized manual therapy is an effec-
tive treatment that should be considered when triaging
patients with common non-surgical musculoskeletal dis-
orders in national health care systems.

Acknowledgements

We want to thank Hans Krona, Blekinge county who performed the research
necessary for enabling the present study in a“real world setting”in the county
of Blekinge, Birgitta Lundberg who guided in the application for research
grants and Hakan Friberg, manager of the orthopaedic clinic of the region
hospital of Blekinge, were the study was performed.

Authors’ contributions

SL was primarily responsible for initiating the study, collecting and conducting
the analyses, SL and ES designed the work, AW critically reviewed the content
of the study from an orthopaedic point of view, and AE and TS critically
reviewed the statistical analyses, literature review and style. All authors were
involved in the analyses and interpretation of data, participated through the
writing process and revised and approved the final version. All authors have
accepted responsibility for the entire content of this manuscript and approved
its submission.

Funding

Open access funding provided by Karolinska Institute. The study was sup-
ported financially by grants from The Research Council of Blekinge County,
Sweden (nr. 1606 3189), and scholarship for PhD studies from the Swedish
Naprapathic Association. The funding had no influence on the study’s design,
conducting or reporting of the study, therefore there are no conflicting
interests.

Availability of data and materials

The datasets generated and/or analysed during the current study are not
publicly available due to data protection of participants but are available from
the corresponding author on reasonable request.

Page 9 of 10

Declarations

Ethics approval and consent to participate

All participants gave written informed consents for their participation. The trial
was approved by the Ethics Committee of the Lund University (Diary No. H4
514/2006).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Ethical considerations

The research in the submitted paper was conducted in accordance with the
Helsinki declara-tion. All participants gave written informed consents for their
participation and the trial was approved by the Ethics Committee of the Lund
University (Diary No. H4 514/2006).

Author details

"Musculoskeletal and Sports Injury Epidemiology Center, Department

of Health Promotion Science, Sophiahemmet University, Valhallav. 91, 114

28 Stockholm, Sweden. 2Unit of Intervention and Implementation Research
for Worker Health, Institute of Environmental Medicine (IMM), Karolinska Insti-
tutet, Nobels v. 13,171 77 Stockholm, Sweden. 3Helsmgborg Hospital, Lund
University, Charlotte Yléns g. 10, 252 23 Lund, Sweden.

Received: 22 June 2021 Accepted: 25 October 2021
Published online: 02 November 2021

References

1. VosT, Flaxman D, Naghavi M, Lozano R, Michaud C, Ezzati M, et al. Years
lived with disability (YLDs) for 1160 sequelae of 289 diseases and injuries
1990-2010: a systematic analysis for the global burden of disease study
2010. Lancet. 2012;380:2163-96.

2. Gerdle B, Bjork J, Henriksson C, Bengtsson A. Prevalence of current and
chronic pain and their influences upon work and healthcare-seeking: a
population study. J Rheumatol. 2004;31(7):1399-406.

3. Mansson J, Nilsson G, Strender L, Bjérkelund C. Reasons for encounters,
investigations, referrals, diagnoses and treatments in general practice in
Sweden—a multicentre pilot study using electronic patient records. Eur J
Gen Pract. 2011;17:87-94.

4. Jordan K, Kadam U, Hayward R, Porcheret M, Young C, Croft P. Annual
consultation prevalence of regional musculoskeletal problems in primary
care: an observational study. BMC Musculoskelet Disord. 2010;11:144.

5. Canizares M, MacKay C, Davis A, Mahomed N, Badley E. A population-
based study of ambulatory and surgical services provided by ortho-
paedic surgeons for musculoskeletal conditions. BMC Health Serv Res.
2009,9.

6. MacKay C, Canizares M, Davis A, Badley E. Health care utilization for mus-
culoskeletal disorders. Arthritis Care Res. 2010;62:161-9.

7. Lilje S, Friberg H, Wykman A, Skillgate E. Naprapathic manual therapy or
conventional orthopedic care for outpatients on orthopedic waiting lists?
A pragmatic randomized controlled trial. Clin J Pain. 2010;26(7):602-10.

8. Mc Hugh GA, Campbell M, Luker KA. GP referral of patients with osteoar-
thritis for consideration of total joint replacement: a longitudinal study. Br
J Gen Pract. 2011;61:459-68.

9. Menzies RD, Young RA. Referrals from a primary care-based sports medi-
cine department to an orthopaedic department: a retrospective cohort
study. Br J Sports Med. 2012;45:1064-7.

10. Lilje S, Persson U, Tangen S, Kadsamoen S, Skillgate E. Costs and utilities of
manual therapy and orthopedic standard care for low-prioritized ortho-
pedic outpatients of working age—a cost consequence analysis. Clin J
Pain. 2014,30:730-6.

11. National Institute for Health and Care Excellence. Low back pain and
sciatica in over 16s: assessment and management (2016) NICE guideline
NG59. https://www.nice.org.uk/guidance/NG59/chapter/Recommenda


https://www.nice.org.uk/guidance/NG59/chapter/Recommendations#non-invasive-treatments-for-low-back-pain-and-sciatica

Lilje et al. Chiropr Man Therap

20.

21

22.

23.

24.

25.

(2021) 29:43

tions#non-invasive-treatments-for-low-back-pain-and-sciatica. Accessed
25 Mar 2020.

van Middelkoop M, Rubinstein S, Kuijpers T, Verhagen A, Ostelo R, Koes B,
et al. A systematic review on the effectiveness of physical and rehabilita-
tion interventions for chronic non-specific low back pain. Eur Spine J.
2011;20(1):19-39.

Coulter D, Crawford C, Hurwitz E, Vernon H, Khorsan R, Suttorp L, et al.
Manipulation and mobilization for treating chronic low back pain: a
systematic review and meta-analysis. Spine. 2018;18(5):866-79.

Skillgate E, Vingard E, Alfredsson L. Naprapathic manual therapy or
evidence-based care for back and neck pain—a randomized, controlled
trial. Clin J Pain. 2007,23:431-9.

Korthals-de Boes IB, Hoving JL, van Tulder MV, Rutten-van Mélken M, Adér
H, de Vet H, et al. Cost effectiveness of physiotherapy, manual therapy,
and general practitioner care for neck pain: economic evaluation along-
side a randomized controlled trial. BMJ. 2003;326:911-6.

United Kingdom back pain exercise and manipulation (UK BEAM) ran-
domized trial: cost effectiveness of physical treatments for back pain in
primary care. BMJ. 2004,329: 1381-1386.

Sundberg T, Hagberg L, Wandell P, Falkenberg T. Integrative medicine

for back and neck pain—exploring cost effectiveness alongside a ran-
domised clinical pilot trial. Eur J Integr Med. 2014;6(1):29-38.

Pearse EO, Maclean A, Ricketts DM. The extended scope physi-
otherapist in orthopaedic outpatients—an audit. Ann R Coll Surg Engl.
2006;88:653-5.

Oldmeadow L, Bedi H, Burch H, Smith J, Leahy E, Goldwasser M.
Experienced physiotherapists as gatekeepers to hospital orthopaedic
outpatient care. MJA. 2007;186(12):625-8.

Napier C, McCormack R, Hunt M, Brooks-Hill A. A physiotherapy triage
service for orthopaedic surgery: an effective strategy for reducing wait
times. Physiother Can. 2013;65(4):358-63.

Morris J, Grimmer-Somers K, Kumar S, Murphy K, Gilmore L, Ashman B,
et al. Effectiveness of a physiotherapy-initiated telephone triage of ortho-
pedic waitlist patients. Pat Rel Outcome Meas. 2011;2:151-9.

The Swedish association for licensed physiotherapists 2018. https://www.
fysioterapeuterna.se/omt. Accessed 21 Feb 2021.

Skargren E, Carlsson P, Oberg B. One-year follow-up comparison of the
cost and effectiveness of chiropractic and physiotherapy as primary man-
agement for back pain: sub-group analysis, recurrence, and additional
health care utilization. Spine. 1998;23:1875-84.

Samsson KS, Larsson M. Physiotherapy triage assessment of patients
referred for orthopaedic consultation—long-term follow-up of health-
related quality of life, pain-related disability and sick leave. Man Ther.
2015;20:38-45.

Sran M. To treat or not to treat: new evidence for the effectiveness of
manual therapy. Br J Sports Med. 2004;38:521-5.

26.

27.

28.

30.

31

32.

33

34.

35.

36.

37.

Page 10 of 10

Skillgate E, Bohman T, Holm L, Vingard E, Alfredsson L. The long-term
effects of naprapathic manual therapy on back and neck pain—results
from a pragmatic randomized controlled trial. BMC Musculoskelet Disord.
2010;11:26.

Stochkendahl MJ, Sgrensen J, Vach W, Christensen H, Héilund-Carlsen

P, Hartvigsen J. Cost-effectiveness of chiropractic care versus self-
management in patients with musculoskeletal chest pain. Open Heart.
2016;3:2000334. https://doi.org/10.1136/0penhrt-2015-000334.

Lilie S, Genberg M, Aldudjaili H, Skillgate E. Pain relief in a young woman
with adhesive capsulitis after manual manipulation of the acromioclav-
icular joint for remaining symptoms after mobilisation under anaesthesia.
BMJ Case Rep. 2014;1-4. https://doi.org/10.1136/bcr-2014-207199.

. Lilie S, Karlsson J, Behzadmehr H. Pain relief after mobilization of the sym-

physis pubis in a 22-year old male football player with remaining groin
pain after conventional care. Sports Med Rehab J. 2018;3(2):1035.
Chiauzzi E, DasMahapatra P, Cochin E, Bunce M, Khoury R, Dave P.

Factors in Patient Empowerment: A Survey of an Online Patient

Research Network. Patient. 2016;9(6):511-23. https://doi.org/10.1007/
s40271-016-0171-2.

The Swedish Naprapathic Association, 2017. What does a naprapath?
http://naprapater.se/naprapati/naprapati-2. Accessed 22 Mar 2018.
Ekstrom C, Hilborn A. Investigation methodology and treatment
techniques. In: Skillgate E, Arvidsson J, Ekstrém C, Hilborn A, Mattsson-
Coll A. The basis of naprapathy (Naprapatins grunder). Studentlitteratur,
Hungary, 2009:45-75.

The program for physiotherapists, 2020. https.//www.fysioterapeuter
na.se/globalassets/professionsutveckling/om-professionen/ fysioterapi-
webb-navigering. Accessed 20 Feb 2021.

Samsson KS, Larsson M. Physiotherapy screening of patients referred

for orthopaedic consultation in primary healthcare—a randomised
controlled trial. Man Ther. 2014;386-391.

World confederation for physical therapy. Policy statement: description of
physical therapy. London, UK: WCPT. www.wcpt.org/policy/ps-descriptio
nPT. Accessed 13 Feb 2021.

The Swedish National Board of Health and Welfare. https://www.socia
Istyrelsen.se/statistik-och-data/statistik/statistikamnen/halso-och-sjukv
ardspersonal/statistics retrieved 15 Dec 2019.

Robinson N, Donaldson J, Watt H. Auditing outcomes and costs of inte-
grated complementary medicine provision—the importance of length of
follow up. Compl Ther Clin Pract. 2006;2:249-57.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.nice.org.uk/guidance/NG59/chapter/Recommendations#non-invasive-treatments-for-low-back-pain-and-sciatica
https://www.fysioterapeuterna.se/omt
https://www.fysioterapeuterna.se/omt
https://doi.org/10.1136/openhrt-2015-000334
https://doi.org/10.1136/bcr-2014-207199
https://doi.org/10.1007/s40271-016-0171-2
https://doi.org/10.1007/s40271-016-0171-2
http://naprapater.se/naprapati/naprapati-2
https://www.fysioterapeuterna.se/globalassets/professionsutveckling/om-professionen/
https://www.fysioterapeuterna.se/globalassets/professionsutveckling/om-professionen/
http://www.wcpt.org/policy/ps-descriptionPT
http://www.wcpt.org/policy/ps-descriptionPT
https://www.socialstyrelsen.se/statistik-och-data/statistik/statistikamnen/halso-och-sjukvardspersonal/statistics
https://www.socialstyrelsen.se/statistik-och-data/statistik/statistikamnen/halso-och-sjukvardspersonal/statistics
https://www.socialstyrelsen.se/statistik-och-data/statistik/statistikamnen/halso-och-sjukvardspersonal/statistics

	Naprapathy versus orthopaedic standard care for common musculoskeletal disorders: an 8-year follow-up of a pragmatic randomized controlled trial in Sweden
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Materials and methods
	Design, setting and participants
	Data collection for the 8-year follow-up
	Statistical analysis

	Results
	Summary of previous results at 12 months follow-up
	Summary of 96 months follow-up

	Discussion
	Summary of findings
	Strengths and weaknessesmethodological considerations
	Manual therapy
	Physiotherapy

	Conclusions
	Acknowledgements
	References


