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Tiivistelméa

Manuaalisten terapiahoitojen jalkeen ilmaantuvat sivuvaikutukset ovat erittéain yleisia. Useimmiten
ne ilmaantuvat 24 tunnin sisalla hoidon antamisen jalkeen, ovat lyhytaikaisia, ja intensiteetiltaan
lievan ja kohtalaisen valiltd. Sivuvaikutuksille altistavia tai suojaavia tekijoita on tutkittu jonkin ver-
ran, mutta nama tutkimukset ovat osoittautuneet tutkimuskohteiltaan hyvin heterogeenisiksi.
Useimmat aikaisemmat tutkimukset eivat ole tutkineet sivuvaikutuksia naprapatian kannalta. Tassa
opinnaytetytssa sivuvaikutukset kuvattiin tapahtumina, jotka ilmenivat 24 tuntia annetun hoidon
jalkeen ja jotka olivat intensiteetiltdan kohtalaisia.

Taman opinnaytetyon tarkoituksena oli tutkia sivuvaikutusten esiintyvyyttd kahden naprapaattisen
manuaalisen hoitokerran jalkeen potilailla, jotka etsivat hoitoa epaspesifiseen niska- tai selkakipuun
tai niska- ja selkakipuun, kun potilaiden ominaisuudet jaoteltiin alaryhmiin elaméntapojen, kivun
ominaisuuksien seka henkilokohtaisten profiilien mukaan. Tama opinnaytety® oli prospektiivinen
kohorttitutkimus ja sekundaarianalyysi MINT-trial-nimiseen randomisoituun kontrolloituun tutkimuk-
seen keratysta materiaalista. Taman opinnaytetyon tutkimuskohderyhmaan valikoituneet (N = 928)
vastasivat kerran kyselyyn lahtotilanteestaan ennen hoitoja seka kyselyyn sivuvaikutuksista en-
simmaisen ja toisen hoitokerran jalkeen. Sivuvaikutukset luokiteltiin kohtalaisiksi, kun niiden intensi-
teetti arvioitiin suuremmaksi kuin kolme numeerisella asteikolla (NRS = 0-10). Binominaalista reg-
ressioanalyysia kaytettiin tutkimaan lahtotilanteen ominaisuuksien ja sivuvaikutusten esiintymisen
yhteytta.

Suurin osa tutkimukseen osallistuneista (52 %) ei saanut ainuttakaan kohtalaista sivuvaikusta ja
toiseksi suurin ryhma (16 %) sai yhden kohtalaisen sivuvaikutuksen hoidon jalkeen. Naissukupuoli-
suus tai korkea kivun intensiteetti Iahtotilanteessa olivat altistavia tekijoita sivuvaikutuksille, kun
taas fyysinen aktiivisuus oli suojaava tekija sivuvaikutuksia vastaan.

Taman tutkimuksen yhteenvetona voidaan todeta, etta naissukupuolisuus tai korkea kivun intensi-
teetti lahtotilanteessa olivat altistavia tekijoitd sivuvaikutuksille, kun taas fyysinen aktiivisuus oli suo-
jaava tekija sivuvaikutuksia vastaan.
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Abstract

Adverse events (AEs) are very common after different manual therapy interventions. They usually
occur within 24 h after treatment, are transient and mild to moderate in intensity. Factors exposing
to and protective against AEs have previously been studied in some extent, but the studies are
quite heterogeneous in regarding the study objectives. Most of the previous studies have not ad-
dressed naprapathy. In this thesis, AEs were defined as events occurring 24 h after treatment and
being moderate in intensity.

The main purpose of this thesis was to examine the prevalence of AEs after two sessions of
naprapathic manual therapy in subgroups of patients with different lifestyle, pain characteristics and
personal profiles, seeking care for unspecific neck and/or back pain. This thesis was a prospective
cohort study and a secondary analysis of the material collected in a randomized controlled trial
called the “MINT-trial”. The population of this thesis (N=928) answered the baseline questionnaire
once and AE-questionnaires after the first and the second treatment visits. The outcome AEs were
defined as moderate when scored > 3 on an 11-point numeric rating scale (NRS). Binominal re-
gression analyses were used to examine the association between the baseline characteristics and
the occurrence of AEs.

Most participants (52 %) did not receive any moderate AEs, with the second major group being
those receiving one moderate AE (16 %). Female gender or high pain intensity at baseline were
risk factors for experiencing AEs, whereas physical activity was protective against AEs.

As a conclusion female gender and high pain intensity at baseline were risk factors for receiving
moderate AEs, whereas physical activity was protective against receiving moderate AEs.
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CONTENTS

1 INTRODUCTION ...ttt e e e e e e e e e e e e e e nn e eeeannas 6
2 BACKGROUND. ... ..t e e e e e e e e e e e e eens 6
2.1 NAPIAPATNY et a e 6
2.2 NECK PAIN (NP) Lo e ettt e e e e e e 7
2.3 Low back pain (LBP) ....ouu i 9
2.4  Characteristics of unspecific neck and back pain patients ..............cccccovvviieeeenes 10

P T V- Vg [0 = L N 1T = 1 )P 13
2.6  Adverse events after manual therapy ... 19
2.6.1 Predictors of adVErse BVENLS .........oooiiiiiiiiiiiiiiie et 24
2.6.2  SErioUS A0VEISE BVENLS .....ccoiiiiiiieiiiit ittt e et e e e e e e e e e e e e e e e e e e 26
2.6.3 Patients’ and therapists’ experience of adverse events..............ccooeevviieennnnnn. 29

2.7 The aim of the thesis and research qQUESHIONS...........cc.oviiiiiii i, 33

3  MATERIALS AND METHODS ... 33
T S (U0 VA B 1= (o | [P PPPPPPPPPPPPRIN 33
3.2 ENICS e 34
3.3 Inclusion and eXClUSION CHEEIIAL. .......ccciiiiiiiiiiii e 34
3.4 EXPOSUre @nd OULCOIME.......uuuuiiieiiiiiie e e e ettt e e e et e e e e e et s e e e e e et e e e e e eeaan e e eeeeanans 35
3.5 StatiStical @NAIYSIS .....uuiieieeeiiie e aaaaa 35

N s U R R T PP 36
O DISCUSSION .. ettt e et e e e et e e e et e e e et e e e eaanaas 41
5.1 Main findings and relation to other Studi€S.............coeeeiiiiiiii i, 41
5.2 Methodological CONSIAErations .........ccccoiiiiiiii e e eeaaans 44

B CONCLUSIONS ...t e et e e e et e e e et e e e e et e e e eaneas 47
7  ACKNOWLEDGEMENTS . ... ettt e et e e e e eaa e 47

REFERENCES ... oo 48



APPENDICES

Appendix 1. Baseline questionnaire

Appendix 2. Adverse events questionnaire



1 INTRODUCTION

Naprapathy has been studied increasingly during the past years. The research
is mainly carried out at Karolinska Institutet, Stockholm. The main researcher
in this field is Eva Skillgate (D.N., PhD), associate professor and leader of the
Musculoskeletal & Sports Injury Epidemiology Center (MUSIC) at the institute.
Adverse events (AES) appearing after manual therapy (MT) has been studied
in some degree, but none of the studies have mentioned naprapathy. Most of
the studies addressing AEs involved chiropractors. Other included professions
were osteopaths and physiotherapists. (Cagnie et al. 2004, 153-154; Rajen-
dran et al. 2015, 640; Rubinstein et al. 2007b, 94; Walker et al. 2013, 1726—
1727.)

AEs after naprapathic manual therapy (NMT) have previously been studied by
Paanalahti et al. (2014), while Tabell (2015) investigated the role of AEs as
prognostic factors. These studies are based on the MINT -trial (see page 33—
34). There are some studies addressing predictive factors for AEs (Cagnie et
al. 2004, 153-154; Hurwitz et al. 2005, 1480-1481; Senstad et al. 1996;
Rajendran et al. 2015, 640; Rubinstein et al. 2007b, 94), but to our knowledge
this is the first study that examines factors protective against and exposing to
AEs after NMT for patients who have unspecific neck pain (NP) and/or low
back pain (LBP).

2 BACKGROUND
2.1 Naprapathy

The word naprapathy comes from the Czech word napravit (fix) and from the
Greek word pathos (pain). Naprapathy was derived from the chiropractic ap-
proach by Dr. Oakley Smith in the beginning of the 1900s. Based on the “sub-
luxation-theory” used by chiropractors, Oakley developed a new way of think-
ing that is mainly supported by today’s science. The new approach explains
dysfunction and pain e.g. via alterations in different connective tissues and

problems in the surrounding soft tissues. (Svenska Naprapatforbundet 2017.)
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Naprapathy is a physiatric treatment method specialized in examining, treating
and preventing musculoskeletal disorders. Naprapaths are professionals in
manual medicine in social healthcare and rehabilitation working
multiprofessionally. In naprapathy the skill to examine and treat different me-
chanical and functional disorders is emphasized. Naprapaths use different
clinical examination and treatment methods based on scientific evidence.
Maintaining the occupational skills requires continuous following of scientific
research and participating in international courses. Naprapaths are educated
in college degree level in Finland, Sweden and the USA. In Finland
naprapaths are registered professionals by National Supervisory Authority for

Welfare and Health (Valvira). (Suomen Naprapaattiyhdistys 2018.)

2.2 Neck pain (NP)

According to the Global Burden of Disease 2010 Study, NP is the fourth lead-
ing cause of years lost to disability with annual prevalence rate reaching 30%.
It is ranked behind LBP, depression, and other musculoskeletal disorders. (US
Burden of Disease Collaborators 2013, 591-608.) Cohen (2015) notes that
acute NP will resolve with or without treatment but approximately 50% of NP
population will continue to experience notable pain of some degree or frequent
pain episodes. It is estimated that about 48.5% of all individuals aged 18-84
are going to experience a clinically important NP during their lifetime (Fejer et
al. 2006, 836—-845).

Finnish study Terveys 2011 presents the prevalence of NP within Finnish
population in 2011. Of all the participants who had experienced NP during the
previous 30 day-period, were 41 % of women (as much as BP) and 27 % of
men (less than BP, 35 %). The incidence of NP decreased with age for wom-
en, but for men there was no age-related connection. Compared to similar
study Terveys 2000, the incidence of NP increased for men aged <45 years
and women aged <55 years, but decreased in most of the older age groups.
(Viikari-Juntura et al. 2012.)
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According to Finnish practical guidelines referred in Pohjalainen (2009a, 340—
347), NP is classified into different groups according to patient’s anamnesis,
symptoms and findings:

Localized NP (cervigalcia)

Radiating NP (cervico brachialgia)

Whiplash associated injuries

Myelopathy (medulopatia and dural compression)

Other NPs (associated to general diseases and tumours, or
post-traumatic cervical spine fractures)

agrwnE

The duration of symptoms with the first two neck pain groups are divided into
acute (<12 weeks) and chronic (>12 weeks) (Pohjalainen 2009a, 340-347).
According to Barnsley et al. (1994) a remarkable proportion of whiplash injury
patients develop a chronic state after six months of continuing disabling symp-
toms and pain (Myrtveit et al. 2013). Spitzer et al. (1995) notify that the Que-
bec Task Force has suggested the use of the term ‘Whiplash Associated Dis-
orders’ (WAD) to describe the symptoms of whiplash because they are not
always limited to the neck (Lovell & Galasko 2002, 97). Local neck-shoulder
pain seems to be the most common symptom with NP patients. It is important
to assess differential diagnostic measurements to limit severe diseases such
as trauma, rheumatoid arthritis, nerve entrapment, compression of spinal cord,
malignity, deep infections and dislocation of arteria carotis or —vertebralis.
(Pohjolainen 2009a, 340-347.)

The main risk factors of NP include several physical factors, age and gender
(female) and overweight. Smoking seems to be a factor increasing the risk of
NP. (Pohjolainen 2009a, 340-347.) Skillgate et al. (2009, 553) found out that
smoking is associated with an increased risk of long-term sick leave due to
unspecific back or neck pain. Kéaria et al. (2012) state that within working-age
population there are some potentially modifiable risk factors for chronic NP.
They include workplace bullying, sleep problems, and high BMI in women,
while with men, work-related emotional exhaustion plays the biggest role. The
importance of pain history, with reference to both neck- and low back pain is
accentuated when evaluating the risk for future chronic NP. (K&aaria et al.

2012, 914-919.) The prevention of NP includes maintaining ergonomic posi-
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tions at work, but the most effective actions to give positive reactions has
been provided with individual training which includes dynamic workout pro-

grams, stretching and relaxation techniques. (Pohjolainen 2009a, 340-347.)

2.3 Low back pain (LBP)

LBP seems to be an extensive problem throughout the whole world (Hoy et al.
2012, 2028). Hoy et al. (2012, 2033) estimates the lifetime prevalence of LBP
to be 38.9 %, whereas Airaksinen et al. (2006, S208-S209) estimate it to be
up to 84 %. The prevalence is higher among females and among those aged
40-69 years, and as well in high-income countries compared to middle- and
low-income countries (Hoy et al. 2012, 2033). According to Pohjolainen
(2009h, 348-349) the incidence of chronic back pain has declined during a
20-year follow up among Finnish people. The Mini —Suomi study done during
1978-1980 stated that 18 % of men and 16 % of women suffered from chronic
back pain, whereas the Terveys 2000 study reported that only 10 % of men
and 11 % of women suffered from chronic back pain (Pohjolainen 2009Db,
348-349). According to Viikari-Juntura et al. (2012, 92—-95) the occurrence of
LBP within the past 30 days was 41 % among women and 35 % among men.
Among men age was not related to the occurrence of LBP, while the incidence
of LBP increased with age among women. Since the year 2000 the incidence
of LBP increased among both men and women, mostly in the age group 30—
54 years. (Viikari-Juntura et al. 2012, 92-95.) Different conditions of the back
are the most common musculoskeletal problems, and the economical burden
due to these problems is great (Pohjolainen 2009b, 348-349). After an initial
episode of LBP 44—78 % of the population suffers from pain relapses and 26—
37 % suffers from relapses of work absence. LBP is disabling in 11-12 % of
the population. (Airaksinen et al. 2006, S208-S209.)

Strenuous work, especially repetitive lifting, demanding work positions and
vibrations are connected to the frequency of different problems in the back.
Smoking, frequent driving and obesity increase the risk of back problems.
Psychological factors appear to have an impact on the risk even though the

evidence is contradictory. There is not enough convincing evidence of any
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specific prevention method against back problems. Enhancing general health
seems to be a proper way of preventing different back conditions. Regarding
back problems it is furthermore important to do an early assessment, treat-
ment and rehabilitation. In addition, an early activation of the patient and pre-
venting progression of the condition has an important role. (Pohjolainen
2009b, 92-95.)

Pohjolainen (2009b, 92-95) divides acute back pain symptoms in three
groups:

1. A possible serious or specific condition, approximately 1-5 % of
patients.

2. Sciatica, approximately 5—-10 % of the patients. Symptoms in the
lower limb implicating dysfunction of the nerve root. These symp-
toms are usually caused by herniated disc.

3. Unspecific back problems, approximately 80-90 % of patients.
Unspecific problems are symptoms in the back area without im-
plications of nerve root damage or serious conditions.

2.4 Characteristics of unspecific neck and back pain patients

Those who seek care for neck or back pain seem to have worse health condi-
tion than those who do not seek health care (Cote et al. 2001). Neck and back
pain patients visiting chiropractors are more active in daily functioning and
report less comorbidities than those who visit medical doctors or physiothera-
pists, and further those with more severe and complex symptoms rather con-
sult specialized doctors with exception of LBP or fibromyalgia which are usual-
ly treated non-pharmacologically. (C6te et al. 2001; Horn et al. 2017, 232.)
Freburger et al. (2005, 885, 872) suggest that underuse of the treatment pro-
vided by physiotherapists is occurring by those who benefit from it or overuse

by those who do not benefit from it, or both.

Patients utilizing the spinal manipulative therapy (SMT) performed by physi-
cians consist mainly of spine problems, of whom LBP without radicular symp-
toms are 30 % and NP patients 17 % (Schuller et al. 2017, 5). Chiropractors
are primarily treating patients with back and neck pain with the distribution of
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pain primarily ongoing on the back region (Assendelft et al. 1995; French et al.
2013, 690; Hurwitz et al. 1998, 774).

When spinal pain patients seek care from physicians using SMT, the duration
of the spinal pain is mostly long-lasting (> 1 year) with moderate functional
disturbance (Schuller et al. 2017, 5-6). In a study examining the LBP patients
visiting chiropractors had contrasting results to previous findings. The study
showed that > 40 % of patients with LBP had acute episodes and 20 % had
chronic episodes which indicate that patients with acute pain episode are
more likely to visit a chiropractor. (Hurwitz et al. 1998, 775.) More recent stud-
ies show that in Sweden, Denmark and UK the LBP patients seeking care
from chiropractors share mostly similar characteristics and course of symp-
toms. In Sweden, the patients had more longer lasting pain episodes (> 30
days) compared to UK and Denmark, but Denmark had more acute LBP epi-
sodes (62 % of patients) compared to UK (49 %). The chronic pain episodes
in Denmark consisted only 13 % and in UK 17 % of all patients. (Kongsted et
al. 2015, 4-6.)

Neck and back pain patients visiting a physician using SMT had a NRS pain
mean score of 6.0 at baseline (Schuller et al. 2017, 5). LBP patients visiting a
chiropractor in Northern Europe countries had similar findings but patients in
Sweden had lower LBP intensity at baseline of NRS 4.0, while the median
score for Denmark was 7.0 and for UK 6.0. In addition the lower LBP intensity
at baseline had stronger associations with patient outcomes in Sweden com-

pared to other countries. (Kongsted et al. 2015, 4-6.)

Most encounters between chiropractors and patients (71 %) occur with pa-
tients aged 25-64 years-old (French et al. 2013, 689). Hurwitz et al. (1998,
774) supports this finding by claiming that chiropractic patients are mainly
middle-aged. According to Freburger et al. (2005, 880) patients visiting a
physiotherapist for neck or back pain are more likely to be aged between 35
and 49 than older. In an older study, the chiropractic patients are women with

a small majority (Hurwitz et al. 1998, 774). Recent studies support these find-
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ings (French et al. 2013, 689; Blum et al. 2008, 178). Patients visiting physi-
cians who use SMT are mostly women (Schuller et al. 2017, 4), and further-
more those visiting a physiotherapist due to neck or back pain are more likely
women (Freburger et al. 2005, 880).

There are some differences in health motivations when stratified by gender
and geographic regions multi-nationally. The significant differences apply only
for European population. More European women prefer chiropractic treatment
for prevention care (75 %) about 13 % more than women in Australia or US.
The European men prefer to use chiropractic treatment mainly for sick role
care with almost 60 % of preference compared to Australia or US (both 34 %).
(Blum et al. 2008, 178.) These findings are consistent with the literature and
highlight the socio-cultural and ethnic factors for patients’ motivations and
symptom perceptions for seeking care from MT (Blum et al. 2008, 180). For
example, when considering the race factor, the motivation for seeking care for
neck and back pain in the US was different between blacks and whites in the
early 1990s with black people reporting higher pain and disability but lower
use of health care. In modern society the health care utilization for neck and
back pain is mainly similar between races. (Carey et al. 2010, 346.) Patients
visiting a chiropractor have more likely a higher educational level (French et
al. 2013, 689). In addition the patients with a higher level education of more
than 4 years utilize physiotherapy 10 % more likely than those with high

school education or less (Freburger et al. 2005, 880).

Patients who have visited previously a standard medical care giver or alterna-
tive treatment therapist are more likely to visit a manual thera-
pist/physiotherapist/physician using SMT than those who had not previously
used any alternative care providers help (Schuller et al. 2017, 5; (Freburger et
al. 2005, 880). However, the largest source of referral is not by other thera-
pist/chiropractor but by patient’s self-referral (Assendelft et al. 1995), or by
another patient in about 52 per 100 encounters (French et al. 2013, 690).
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In a multi-national study the patients using chiropractic treatment are mainly
those who seek care for wellness, prevention of iliness and to reduce the risk
of illness or injury without a specific complaint of pain area (42 %). 41 % of
patients report the need for self-care and only 17 % are specifically seeking
care for illness (sick role). Patients aged < 65 are more likely to be motivated
to seek treatment for self-care while patients aged = 66 seek care equally be-
tween different motivational aspects of wellness, prevention, risk care, sick
role and self care. There is a statistically significant difference between male
and female behaviors when seeking the care for health within chiropractic
field. Male patients want to reduce the risk of getting an illness or an injury or
seek care for specific sickness while women are more likely to seek care for
self-care purposes. (Blum et al. 2008, 177-179.) The study by French et al.
(2013, 690) promotes the trend for patients seeking care for maintenance and

wellness, as well as check-ups.

2.5 Manual Therapy

DeStefano & Greenman (2010) and Farrell & Jensen (1992) define MT as a
nonsurgical conservative treatment protocol using the practitioner’s hands
and/or fingers on the patient’s body (Tsertsvadze et al. 2014, 343). The pur-
pose of the manual therapist in patient’s rehabilitation is to assess pain and
function, detect abnormalities of movements, test anatomical structures of tis-
sues, and contemplate a realistic treatment program. The treatment is opti-
mized to allow full recovery and function. (Maitland 1986 cited in Farrell &
Jensen 1992, 843.) MT’s are classified into non-thrust and thrust-based tech-
niques. While non-thrust-based techniques apply a low-velocity and low-force
procedure that does not involve an audible sound, the thrust-based tech-
nigues are applied with a high-velocity and low-amplitude procedure and often
accompanied with cavitation sound from one or multiple joints. (Goss et al.
2012, 663.)

The traditional medical medicine, e.g. physiotherapy, orthopedics, and sports
medicine, and complementary or alternative medicine, e.g. chiropractics, 0s-

teopathy, use MT as a part of their treatment protocols. MT within these fields
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consists of different techniques such as manipulation, mobilization, static

stretching and muscle energy techniques (MET). Among different health care

professionals, the definition and purpose of MT varies, and the key concepts

as well as treatment strategies vary. (Tzertsvadze et al. 2014, 345-356.)

There are several MT approaches including Cyrlax (Orthopedic Medicine),

Mennell, osteopathic, Maitland, Kaltenborn, and McKenzie. (Farell & Jensen

1992, 846—-848).

Table 1. Categorization of manual therapy techniques

Manual Therapy Techniques

Definition

Desired Outcome

Joint Biased
e  Manipulation

° Mobilization

Passive movement of a joint beyond the
normal range of motion

Passive movement of a joint within its nor-
mal range of motion

Improved range of motion
(ROM)

Decreased muscle spasm
Decreased pain

Soft Tissue Biased
e  Swedish Massage

. Deep Tissue Massage

e  Trigger Point Mas-
sage

e  Shiatsu Massage

e Muscle stretching

Stroking and kneading of the skin and under-
lying soft tissue

Deep stroking and pressure across the mus-
cles and soft tissue

Deep pressure to areas of local tenderness

Varying, rhythmic pressure from the fingers

Static, dynamic or pre-contraction stretch
that increases the length of a
musculotendinous unit

Improved circulation
Decreased muscle spasm
Relaxation

Re-aligned soft tissue
Break adhesions
Increased ROM

Releases muscle spasms
Removes cellular exudates

Improved circulation
Decreased muscle spasms
Relaxation

Increased ROM
Decreased muscle spasm
Decreased muscle tension

Nerve Biased
e  Neural Dynamics

Passive, combined movement of the spine
and extremities, within their normal range of
motion, in ways to elongate or tension spe-
cific nerves

Improved range of motion
Decreased pain

Table 1 presents the categorization of different MT techniques used in differ-

ent professions. This table offers a brief definition of the technique in question

and the desired outcomes on wanted structures. Joint biased techniques in-
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clude manipulation and mobilization, soft tissue biased include different mas-
sage and muscle stretching techniques and nerve biased include neural dy-
namics (Bialosky et al. 2009, 16; Page 2012, 110-112).

Tzersvadze et al. (2014) collected information on clinical practice guidelines
from several countries, and found out that in the United States, Great Britain,
Canada, and the Netherlands, these guidelines recommend the use of manip-
ulation and mobilization in health care. The guidelines of The European
Workgroup recommend the use of spinal manipulation and mobilization for
patients concerned with chronic LBP (Airaksinen et al. 2006, 240-244). Fur-
thermore, Finnish guidelines have a strong recommendation for using manipu-
lation therapy for chronic LBP (Jousimaa 2013). The reasons for inconsistent

recommendations in different countries are unknown (Coulter et al. 2018, 10).

The MT treatment includes the technique, the provider, the participant, the
environment, and the interaction between these different elements. This fur-
thermore contributes to patient outcomes, and the effects of MT are related to
multiple mechanisms. (Ernst 2000; Kaptchuk 2002 cited in Bialosky et al.
2011.)

Spinal manual therapy

Manipulation and mobilization therapies seem to present similar results for all
of the outcomes at immediate/short/intermediate-term follow-up for neck pain.
Multiple cervical manipulation treatments may provide improved functionality
and better pain relief than some medications at immediate/intermediate/long-
term follow-up. (Gross et al. 2015, 2—-3.) Paanalahti et al. (2016), studied the
effect of MT including spinal manipulation, mobilization, stretching and mas-
sage for patients seeking care for neck and/or back pain, and the results show
similar improvements whether spinal manipulation or stretching is excluded
separately from the treatment provided. High-level evidence presented by Mil-
ler et al. (2010, 315-352) show that with sub-acute and chronic NP, the spinal
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MT together with exercise therapy is effective in the short-term but not long-

term differences when compared with only exercise therapy.

D’Sylva et al. (2010, 424-429) findings are introduced in this chapter and they
suggest that there are no differences between mobilization and manipulation
with placebo treatment in subacute or chronic NP when considering pain in-
tensity decrease, improvement of performance or the experienced effective-
ness of the treatment. There are some controversial results when compared
to physiotherapy, medical treatment or exercise therapy. There seems to be
some low-level evidence on the effectiveness of the spinal MT when used on
a multiple vertebrae segments with the treatment of acute and subacute whip-
lash associated disorders (WAD) right after the treatment compared to other

treatment modalities or physiotherapy.

The systematic literature studies of manipulation and mobilization for NP have
a high standard, but their level of standard is weakened by the absence of
blinding process within the original studies. Furthermore, there is no recogni-
tion of the possible placebo effect which leads to several methodological faults
that might affect the outcomes. The long-term effectiveness has been mainly
disregarded, as well as the control to restrict the patients’ participation in other
treatment modalities during studies. The concept of mobilization varies greatly
between the studies. (Coulter et al. 2018; Gross et al. 2015; Gross et al. 2010;
D’Sylva et al. 2010; Miller et al. 2010.)

For some individuals, who experience musculoskeletal chronic or subacute
LBP, MT has been proven to be partially effective intervention in rehabilitation
(Chou & Huffman 2007, 494-499; Furlan et al. 2015, 10-24). Many noninva-
sive therapies for chronic low back pain seem to be as effective when com-
pared with each other. However, the research on subacute LBP seems to
have very little information about the effectiveness of different therapies, even
though multiple trials have had mix of both chronic and subacute LBP popula-
tions. (Chou & Hoffman, 2007, 494—-499.)
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Mobilization

There is poor evidence of the beneficial outcomes from cervical mobilization
with subacute and chronic NP patients. There is high evidence of short-term
effect when combined with exercise therapy in the treatment of chronic me-
chanical NP, but the evidence lacks on the long-term effectiveness. There are
some differences in mobilization techniques and how some may decrease
pain more than others. (Farooq et al. 2018, 27-29; Miller et al. 2010, 343—
352.) According to Coulter et al. (2018, 5-10), there is medium quality evi-
dence that mobilization affects slightly more positively in regards of reducing
pain intensity and disability with chronic LBP when compared to exercise
treatment. The difference still is not a statistically significant finding.

Manipulation

Cervical manipulation intervention might decrease acute NP short-term but
there is limited research on the subject of its effectiveness when combining
manipulation to other active treatment modalities (Gross et al. 2015, 2-3).
Manipulation has no long-term effect on chronic NP, and the short-term impact
does not differ greatly from the effectiveness of conventional treatment (Gross
et al. 2015, 2-3; D’'Sylva et al. 2010, 424—-429). Manipulation is not more or
less effective treatment option than mobilization for acute and chronic NP
(Gross et al. 2015, 2-3). Low level evidence on the effectiveness of thoracic
manipulation in acute and chronic NP, when the variable for outcomes was
the immediate or short-term (2 months) pain relief or decrease. When thoracic
manipulation was used together with mobility- and strengthening exercises,
the pain decreased more on long-term compared to only exercise intervention.
(Gross et al. 2010, 323-327; Cross et al. 2011, 635-637.)

Manipulation is not an effective treatment modality with acute LBP. The effect
is same as when treated with conventional medical care. (Rubinstein et al.
2012.) In long term and chronic LBP, the spinal manipulation is an effective

treatment modality. It is as equal as the standard medical care, exercise ther-
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apy or physiotherapy for the pain reduction and functional improvement. (Ru-
binstein et al. 2011.) New evidence suggests that there is small to moderate
effectiveness on behalf of manipulation for chronic LBP patients when the pain
has lasted = 3 months. The effectiveness increases in time after 3-6 months of
pain duration. Manipulation has therefore reduced the amount of disability on
moderate based evidence. There still seems to be lacking evidence about the
effectiveness of manipulation when compared to intervention groups of no

treatment or sham. (Coulter et al. 2018, 5-10.)

Massage

The more instances of massages and the longer lasting treatments the pa-
tients receive, the better outcome there is on NP reduction on short-term. The
benefits diminished after the treatments stopped and were no longer statisti-
cally relevant. (Cook et al. 2015, 6-9.) Ezzo et al. (2007) suggest that while
the evidence of the effectiveness of massage is not high-quality and there are
no recommendations to use it as an intervention with NP patients, it is still
used commonly as an independent or combined with other treatment modali-
ties. Furlan et al. (2015, 10-24) propose that the effectiveness of massage for
LBP is somewhat effective. Improvements for subacute and chronic LBP are
only to be seen in the short-term follow-up, and this is mostly functional im-
provement compared to inactive individuals. It seems that especially rehabili-
tative active training combined with massage reduces pain. The evidence
suggests that acute LBP is not cured with massage. The studies of the impact
of massage are extremely heterogenic, and the massage interventions varied

noticeably from their type, intensity and duration. (Furlan et al. 2015, 10-24.)

Muscle stretching

NP can be reduced as well as the neck function be increased within office
workers who have moderate to severe NP by stretching the neck and shoulder
region in a four-week period on a frequent basis. These findings support pre-

vious findings that the frequency of exercises = 3 times/week correlates with
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the improvement of the life quality and neck functions. (Tunwattanapong et al.
2016, 66—69.) A novel exploratory meta-analysis shows clinically meaningful
improvements within pain score when certain intervention options are included
in the rehabilitation among others, and when treating chronic LBP, stretching
seems to present the largest improvements for pain outcomes compared to all
exercise therapies (Hayden et al. 2005). For people experiencing LBP due to
increased anterior pelvic tilt and rotation modified by over active erector spi-
nae muscles, stretching exercise is less effective than motor control exercises,
indicating that compensatory pelvic posture and muscle activity is rather al-
tered by motor control than increased muscle stiffness (Park et al. 2016, 580—
582). Assisted stretching in water is a beneficial additional pain- and disability
reducer along the land based stretching when treating people with chronic
LBP but more cost effective when combined with basic stretching. (Keane,
2017.)

The physiology behind MT

Regardless of the clinical evidence, the detailed mechanisms of how MT
works on pain are unknown (Bialosky et al. 2011, 1). The clinical effectiveness
of non-pharmacologic therapies for acute LBP has limited evidence. The rea-
son for this is the substantial natural improvement of the pain in most patients.
(Pengel et al. 2002 cited in Chou & Hoffman 2007, 500.) The only evidence
based non-pharmacological therapies that target the acute LBP with good evi-
dence for moderate benefits are superficial heat and with fair evidence for
small to moderate benefits is spinal manipulation. Several other noninvasive
therapy modalities (back school, interferential therapy, low-level laser therapy,
lumbar supports, TENS, traction and ultrasonography) have not been proven
to be effective neither with acute, subacute or chronic LBP. (Chou & Hoffman
2007, 494-499.)

2.6 Adverse events after manual therapy

Adverse events (AESs) are defined as any unfavorable and unintended sign

(including abnormal laboratory findings), symptom or disease temporally as-
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sociated with the use of a medical product, procedure or treatment that may or
may not be considered to be related with the product, procedure or treatment.
(European Medicines Agency 2002, 5; National Institute of Health (NIH) 2006,
1.) Based on this definition Pohlman et al. (2014, 452) created a definition of
AEs suitable for MT: “Any unfavorable sign, symptom, or disease temporally

associated with the treatment, whether or not caused by the treatment.”

Even though the term AE is internationally defined and accepted, the literature
still uses various terms to describe the phenomenon in question: adverse
reactions, symptomatic reactions, side effects, unpleasant reactions (Eriksen
et al. 2011, 2), harm, adverse effects and complications (Carlesso et al. 2010,
456).

The occurrence of AEs is quite common. According to Paanalahti et al. (2014,
5-7) 37 % of patients that had at least three visits reported AEs after every
visit, while 51 % had AEs after any of the visits. In their study only 13 % of
patients reported no AEs after any of the visits. Similar results were presented
by Rubinstein et al. (2007a, 413) who reported that 56 % of the study popula-
tion had at least one AE after any of the first three treatments and Cagnie et
al. (2004, 152) who observed that 60.9 % of the study participants reported at
least one AE. Senstad et al. (1997, 435, 436—-438) reported at least one expe-
rienced AE by 55 % of the study participants at some time during the course
of maximum six treatments. Of the 4712 treatments in their study, 1174 (25%)
resulted in at least one type of AE. However, Hurwitz et al. (2005, 1480-1481)
presented that only 30.4 % of the study participants reported AEs. In their
study the total number of reported AEs after chiropractic treatment was 212.
Walker et al. (2013, 1726—-1727) examined the frequency and severity of AEs
occurring after short-term usual chiropractic care of the spine compared to a
sham treatment group. They noticed that at least one AE after any of the
treatments was reported by 42 % of the usual care group compared to 33 % of
the sham group. The total sum of reported AEs was 198, of which 106 was

reported in the usual care group compared to 92 in the sham group. However,
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according to Walker et al. (2013, 1726-1727), the risk ratio (RR) was not sig-
nificant for experiencing an AE.

Most of the study participants experiencing AEs reported more than one AE:
Of the participants experiencing at least one AE, 62.9 % reported two or more
AEs (Cagnie et al. 2004, 152), while Walker et al. (2013, 1726—-1727) reported
the corresponding numbers to be 71 % in the sham group and 77 % in the
usual care group. However, Senstad et al. (1997, 435, 436—-438) observed

that two or more AEs were reported after 251 (5 %) treatments.

Rubinstein et al. (2007a, 413) concluded that musculoskeletal (72 %) or pain
(75 %) related AEs were the most common reported AEs in their study. The
most common AEs reported by Paanalahti et al. (2014, 5-7) were soreness in
muscles, accompanied by increased pain, stiffness and tiredness. One or all
of these AEs were furthermore reported as common by Cagnie et al. (2004,
152), Hurwitz et al. (2005, 1480-1481), Leboeuf-Yde et al. (1997), Walker et
al. (2013, 1726-1727) and Senstad et al. (1997, 435, 436—-438). Other com-
mon AEs reported were headache (Cagnie et al. 2004, 152; Hurwitz et al.
2005, 1480-1481; Leboeuf-Yde et al. 1997; Walker et al. 2013, 1726-1727,
Senstad et al. 1997, 435, 436-438), worsening of complaints (Cagnie et al.
2004, 152), radiating pain or discomfort (Cagnie et al. 2004, 152; Hurwitz et al.
2005, 1480-1481; Walker et al. 2013, 1726-1727; Senstad et al. 1997, 435,
436-438), local discomfort in the treated area (Leboeuf-Yde et al. 1997;
Senstad et al. 1997, 435, 436—438) and pain in other than the treated area
(Leboeuf-Yde et al. 1997).

AEs regarded as uncommon accounted for less than 8 % (Rubinstein et al.
2007a, 413) or less than 5 % (Leboeuf-Yde et al. 1997; Walker et al. 2013,
1726-1727; Senstad et al. 1997, 435, 436—438) of the reported AEs. Howev-
er, Rubinstein et al. (2007a, 413) highlighted that at least one of these un-
common reactions were reported by 19 % of the study participants. The more
uncommon AEs reported in the studies were muscle spasm (Cagnie et al.
2004, 152; Walker et al. 2013, 1726-1727), dizziness, nausea (Cagnie et al.
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2004, 152; Hurwitz et al. 2005, 1480-1481; Leboeuf-Yde et al. 1997; Rubin-
stein et al. 2007a, 413; Walker et al. 2013, 1726-1727; Senstad et al. 1997,
435, 436-438), tiredness or fatigue (Rubinstein et al. 2007a, 413; Walker et al.
2013, 1726-1727) and ringing in the ears (Hurwitz et al. 2005, 1480-1481;
Rubinstein et al. 2007a, 413). Hurwitz et al. (2005, 1480-1481) have reported
imbalance, weakness in one or more extremities, depression or anxiety, vom-
iting, blurred or impaired vision and confusion or disorientation, while sleep-
lessness and joint swelling were reported by Walker et al. (2013, 1726-1727)
and hot skin by Senstad et al. (1997, 435, 436—438). No serious AEs were
reported in any of the studies (Paanalahti et al. 2014, 5—7; Hurwitz et al. 2005,
1480-1481; Rubinstein et al. 2007a, 413; Senstad et al. 1997, 435, 436-438).

Most AEs typically occur shortly after treatment (Leboeuf-Yde et al. 1997;
Senstad et al. 1997, 435, 436—438). Cagnie et al. (2004, 152) and Senstad et
al. (1997, 435, 436—438) stated that most of the AEs (60.54 % vs. 64 %) start-
ed within 4 hours post manipulation, while Hurwitz et al. (2005, 1480-1481)
and Walker et al. (2013, 1726-1727) indicated that most of the reported AEs
started within 24 hours post treatment. Rubinstein et al. (2007a, 413) reported
that 90 % of the study participants informed that the AE started within two
days of the treatment session.

The occurred AEs seem to disappear shortly after treatment or the occurrence
of the AE (Leboeuf-Yde et al. 1997; Senstad et al. 1997, 435, 436—438). Ac-
cording to Cagnie et al. (2004, 152), Hurwitz et al. (2005, 1480-1481), Walker
et al. (2013, 1726-1727) and Senstad et al. (1997, 435, 436—438) the oc-
curred AEs disappeared 24 hours post treatment or occurrence of the event in
guestion. In the study made by Cagnie et al. (2004, 152) only 19.37 % of the
reported AEs lasted more than 48 hours post treatment. Senstad et al. (1997,
435, 436-438) presented that among the different types of reactions, radiating
discomfort lasted the longest followed by local discomfort.

AEs seemed to be more common after the first visit or in the early stages of
the treatment series (Rubinstein et al. 2007a, 413; Paanalahti et al. 2014, 5-7;
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Leboeuf-Yde et al. 1997; Senstad et al. 1996). In their study Rubinstein et al.
(20074, 413) reported 571 experienced AEs after the first visit compared to
166 AEs after the third visit. The number of experienced AEs seemed to be
higher after the first treatment visit compared to later visits during the treat-

ment process (Rubinstein et al. 2007a, 413).

The intensity of the reported AEs was mostly regarded as mild or moderate
(Cagnie et al. 2004, 152; Rubinstein et al. 2007a, 413; Senstad et al. 1997,
435, 436-438). In the study of Rubinstein et al. (2007a, 413) 13 % of the study
participants reported an AE considered severe in intensity after any of the first
three treatments, of which 64 % reported only one AE regarded severe in in-
tensity. When considering AEs that occurred after the first and second visit, 14
% and 15 % of the reported AEs respectively were regarded as severe in in-
tensity. Similar results were presented by Senstad et al. (1997, 435, 436-438)
who stated that 14 % of the reported AEs were described as definitely un-
pleasant and 1 % as unbearable. Walker et al. (2013, 1726-1727) reported
the most common intensity of AEs as moderate (50 %) in the sham group and
moderate (37 %) or severe (37 %) in the usual care group. The number of
AEs considered as severe didn’t differ between the two treatment groups. A
positive association was found between severity and duration of AEs by
Senstad et al. (1997, 435, 436-438).

Rubinstein et al. (2007a, 413), Hurwitz et al. (2005, 1480-1481) and Senstad
et al. (1997, 435, 436—438) indicated that AEs didn’t have a major effect on
the study participants’ ability to perform their daily activities, while Cagnie et
al. (2004, 152) noticed that 26.6 % of the study population reported a negative
impact on the ability to perform their daily activities with the corresponding
number being 11 % in the study by Senstad et al. (1997, 435, 436-438).

Of the specific AEs, only tiredness were most often reported as mild, while
other AEs were most often considered moderate in intensity. Radiating dis-
comfort was most often reported as severe in intensity. Reports of unbearable
discomfort came most often from women. (Senstad et al. 1997, 435, 436—
438.)
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2.6.1 Predictors of adverse events

Studies addressing predictive factors for AEs approached the subject from
different perspectives. The predictive factors for AEs could roughly be divided
into different categories, such as personal, lifestyle, pain or problem related
and treatment related factors. When considering personal factors, Cagnie et
al. (2004, 153-154), Hurwitz et al. (2005, 1480-1481), Senstad et al. (1996)
and Paanalahti et al. (2014, 5-7) stated that women were more likely to report
AEs when compared to men. Rajendran et al. (2015, 640) discovered a small
or medium correlation was reported between HVLATT (high velocity low am-
plitude thrust technique) and female gender. In addition Senstad et al. (1996)
noted that when compared to AEs reported by men, women reported different
types of AEs, while Cagnie et al. (2004, 153-154) stated that women com-
plained significantly more headache, fatigue and local discomfort. Age was
found as predictive by Cagnie et al. (2004, 153-154), Hurwitz et al. (2005,
1480-1481) and Rajendran et al. (2015, 640). Cagnie et al. (2004, 153-154)
reported that for every one year of increase in age there was a 2.4 % de-
crease in the risk of headache after spinal manipulation, while Rajendran et al.
(2015, 640) found small or medium correlation between HVLATT and age.
Hurwitz et al. (2005, 1480-1481) stated that AEs were more likely reported in
the age group 30-39 years old when compared to other age groups. It must
however be noted that in their study Rajendran et al. (2015, 640) argued that
HVLATT, gender and age didn’t function as predictive factors when consid-
ered AEs reported 24 hours post treatment. Rubinstein et al. (2007b, 94) pro-
posed a moderate association between working status (e.g. sick leave) and
AEs.

When factors related to lifestyle were observed Cagnie et al. (2004, 153-154)
discovered that smokers reported significantly more headache after spinal
manipulation when compared to non-smokers, while Rajendran et al. (2015,
640) stated that previous smokers seemed a bit more likely to report an AE 24

hours post treatment.
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Many studies addressed pain or problem related factors as predictors for AEs.
The duration of pain in the previous year (Rubinstein et al. 2007b, 97-99) and
the use of regular medication (Cagnie et al. 2004, 153-154) had a significant
association to new or increased headache after chiropractic or spinal manipu-
lative treatment. Hurwitz et al. (2005, 1480-1481) reported that study partici-
pants with mild or no headaches were much less likely to report headache as
an AE after treatment, compared to those with moderate or severe head-
aches. Similar results were discovered by Cagnie et al. (2004, 153-154) who
noted that patients with migraine had significantly more headaches than mi-

graine-free patients.

According to Rubinstein et al. (2007b, 97-99) increased neck pain was weakly
associated with neck disability at baseline and moderately associated with
intermittent neck pain in the previous year, while headache at baseline was
protective against increased neck pain. AEs associated with chiropractic care
were more likely reported by study participants with a history of trauma to the
neck, pain less than one year, worsening of pain since the onset, pain rated
eight or more on a scale from 0—-10, Neck Disability Index (NDI) score 16 or
more, moderate or severe headache, nausea over the previous month and
disbelief towards the treatment. Study participants with higher NDI scores
(moderate or severe neck disability) were more likely to report one of the more
rare but possibly more severe neurologic AEs (i.e. dizziness, nausea, blurred
or impaired vision, weakness in the extremities and confusion) than those with
lower NDI scores. (Hurwitz et al. 2005, 1480-1481.) Hurwitz et al. (2005,
1480-1481) highlighted that same or even stronger associations was noted
between the predictors discovered in their study and AEs occurring within 24 h
post treatment and rated two or more in severity. Visiting a general practitioner
six months prior to the chiropractic treatment series was reported as a protec-
tive factor against AEs by Rubinstein et al. (2007b, 97-99).

Factors related to treatment were addressed in the literature. Hurwitz et al.
(2005, 1480-1481) discovered that study participants randomized to the ma-
nipulation group were more likely to report an AE than those randomized to



26

the mobilization group. Those in the manipulation group tended to report more
AEs with an onset 24 hours post treatment and AEs with a higher severity lev-
el than those in the mobilization group. However, Paanalahti et al. (2014, 5-7)
found no differences between the three treatment arms used in the study (see
page 33—-34) concerning the occurrence of AEs. According to Senstad et al.
(1996) AEs occurred more frequently after thoracic spine manipulation. This is
opposed by Cagnie et al. (2004, 153-154) who discovered that manipulation
of the cervical spine only caused significantly more headache and fatigue than
lumbar and thoracic spine manipulations. The less commonly reported AEs
(dizziness and nausea) were significantly more present after cervical manipu-
lation (Cagnie et al. 2004, 153—-154). When comparing upper cervical manipu-
lations with lower cervical manipulations Cagnie et al. (2004, 153-154) no-
ticed that upper cervical manipulations caused significantly more headaches
compared to lower cervical manipulations. Senstad et al. (1996) reported that
AEs occurred more often when many spinal regions were treated, while
Cagnie et al. (2004, 153—-154) found no association between the number of
manipulations performed and the occurrence of AEs. Considering different
manipulation techniques, Rubinstein et al. (2007b, 97-99) reported that the

use of rotation in manipulation was associated with the occurrence of AEs.

2.6.2 Serious adverse events

The European Commission (2011, 3) defines serious AEs as “Any untoward
medical occurrence or effect that at any dose results in death, is life-
threatening, requires hospitalization or prolongation of existing hospitalization,
results in persistent or significant disability or incapacity, or is a congenital
anomaly or birth defect.” Since there are no widely accepted definition for se-
rious AEs in rehabilitation terminology, Hebert et al. (2012, 678) adapted the
definition as: “An untoward occurrence that results in death or is life threaten-

ing, requires hospital admission, or results in significant or permanent disabil-
ity.

”

According to Carnes et al. (2010a, 361) and Rubinstein (2008, 462—-463) seri-

ous AEs following MT seems to be rare. Dabbs & Lauretti (1995) used com-
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parative estimates and suggested that the use of NSAIDs is associated with a
greater risk of serious complications when compared to cervical manipulation
for comparative conditions. Cassidy et al. (2008, S178-S179) found no in-
creased risk of vertebrobasilar artery stroke when visiting a chiropractor com-
pared to a primary care physician (PCP), and similar results were discovered
when carotid artery stroke was considered (Cassidy et al. 2017, 842-843). It
is however difficult to make any precise and conclusive estimates of the inci-
dence of serious AEs since the studies investigating these are very heteroge-
neous in reporting (varying units and estimates etc.) and the quality varies
greatly with many studies being of poor quality (Nielsen et al. 2017, 14).
Based on the conclusions of the included studies in their review Nielsen et al.
(2017, 13) made estimates of the incidence of some serious AEs, which are

presented in table 2.

Table 2. Estimates of the incidences of serious AEs (some scaled for comparability)
adapted from Nielsen et al. (2017, 13)

AE Estimate of incidence
Death 1in >3 330 000-3 730 000 manipulations
Stroke 1in 20 000-2 000 000 manipulations
Vertebrobasilar accident (VBA) 1in 228 050-1 000 000 manipulations
Cerebrovascular accident (CVA) 1in 228 050-3 850 000 manipulations
Lumbar disc herniation (LDH) 1in 8 369 129 manipulations’
Cauda equina syndrome (CES) 1 CES in >1 000 000-128 000 000 manipulations
CES or LDH 1in >1 000 000-3 720 000 manipulations
“Serious AEs” 1in 1 000 000-250 000 000 manipulations
“Serious complication” 1in 20 000-2 000 000 manipulations

1 Only one estimate was available

Studies focusing on serious AEs after MT/spinal manipulation seem mostly to
be case studies or reports, case series, literature reviews, trials and commen-
taries (Chung et al. 2013, 674; Hebert et al. 2012, 678). According to
Stevinson et al. (2001, 108-109) and Ernst (2002, 377) serious AEs after MT
might be underreported and the number of case reports published is not a suf-
ficient indicator of their incidence. Both authors argued this statement by the
fact that many of the in different occasions shared (surveys, polls) serious AE

cases are not reported in the literature.
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Some authors suggest that there is a causal (Ernst 2002, 377) or independent
(Smith et al. 2003, 1424-1426) association between serious AEs and MT,
specifically cervical manipulation. Ernst (2002, 377) explains the causal rela-
tionship between serious AEs and cervical manipulation by that in most cases
the symptoms of serious AEs occurred quickly after or during the therapy ses-
sion, while Smith et al. (2003, 1424-1426) concluded in their nested case-
control study that spinal manipulation was independently associated with dis-
section in the vertebral arteries. On the other hand, Haldeman et al. (2002,
1098-1102) stated that stroke should be considered as a random and unpre-
dictable complication that can occur after any neck movement including spinal
manipulation. This conclusion was explained by the fact that serious AEs
could occur at any point of the treatment series, after using a variety of differ-
ent manipulation techniques and at a range of immediately to 11 days post

manipulation.

The most common serious AEs after cervical spinal manipulation reported in
different studies were stroke following arterial dissection (most commonly of
the vertebral arteries) (Ernst 2002, 376—377; Haldeman et al. 2002, 1098—
1102; Stevinson et al. 2001, 108-109; Gouveia et al. 2009, E407—E408). Ex-
isting vertebral artery stenosis or occlusion was reported (Haldeman et al.
2002, 1098-1102; Gouveia et al. 2009, E407-E408), as were stroke in carotid
territory and acute subdural hematoma (Stevinson et al. 2001, 108-109;
Gouveia et al. 2009, E407—-E408). Gouveia et al. (2009, E407—E408) reported
also cases of transitory ischemic accidents, spinal fluid leak (intracranial hypo-

tension) and spinal epidural hematoma.

The two most commonly reported serious AEs after lumbopelvic spinal ma-
nipulative therapy was cauda equina syndrome (Gouveia et al. 2009, E407—-
E408; Hebert et al. 2012, 679; Oppenheim et al. 2005, 660—661; Assendelft et
al. 1996) and lumbar disc herniation (Gouveia et al. 2009, E407—-E408; Hebert
et al. 2012, 679). Other serious AEs found after lumbopelvic manipulation

were fractures, hematoma or hemorrhagic cyst, neurologic or vascular com-
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promise, traumas in the soft tissue, abscess formation in muscles, a disruption

in fracture healing and rupture in the esophagus (Hebert et al. 2012, 679).

Serious AEs reported after MT in all back regions are myelopathies and other
spinal cord injuries, radiculopathies (Gouveia et al. 2009, E407—-E408; Op-
penheim et al. 2005, 660—661; Stevinson et al. 2001, 108—-109), herniated
discs, diaphragmatic palsy and vertebral fractures (Gouveia et al. 2009,
E407-E408).

In most cases serious AEs occurred within 24 hours post treatment, but the
time of onset varied widely (Haldeman et al. 2002, 1098-1102; Hebert et al.
2012, 679). The outcome of serious AEs varied from excellent to permanent
neurologic deficits and death (Ernst 2002, 376-377; Gouveia et al. 2009,
E407—-E408; Oppenheim et al. 2005, 660—-661; Hebert et al 2012, 680).

According to Cassidy et al. (2008, S178-S179, S182), Cassidy et al. (2017,
845-847) and Rothwell et al. (2001, 1054-1056) there was an association
between both vertebrobasilar artery and carotid artery stroke and visits to a
chiropractor in individuals younger than 45 years old. The most common cer-
vical manipulation technique causing serious AEs included rotation (Haldeman
et al. 2002, 1098-1102; Assendelft et al. 1996).

2.6.3 Patients’ and therapists’ experience of adverse events

Both Carlesso et al. (2011, 442—-444) and Rajendran et al. (2012, 305, 307—
310) studied the way patients define AEs associated with MT. According to
Carlesso et al. (2011, 442—-444) 9 out of 12 study participants had according
to the patients’ own description had mild to moderate AEs with earlier or pre-
sent treatment. The participants in the study by Rajendran et al. (2012, 305,
307-310) reported one or more different kinds of responses to treatment, such
as pain and stiffness, change in mobility or functioning, emotional responses
that were abrupt or strong, tiredness and feeling relaxed. The treatment re-
sponse was more probable regarded as adverse if the response was unex-

pected. Carlesso et al. (2011, 442-444) could establish four most central as-



30

pects when discussing what kind of responses to MT are considered as AEs
and what are not: Functional impact of the response, post treatment pain or
symptom response, timing and duration of the response and ruling out possi-

ble other causes for the experienced response.

The responses’ impact on function was considered as the most important fac-
tor in determining if a response to MT is adverse or not, especially if it affected
the patients’ ability to work or perform daily activities (Carlesso et al. 2011,
442-444; Rajendran et al. 2012, 305, 307-310). The relation between pain
and function was furthermore noted. Patients were asked to grade the severity
of impact on function resulting in mild impact considered as no impact on func-
tion, moderate impact as a need to modify activities performed and major im-
pact as a loss of function or ability to perform intended activities. (Carlesso et
al. 2011, 442-444.)

In the study made by Carlesso et al. (2011, 442—-444) it seemed to be difficult
for patients to determine if increased pain or symptom severity should be con-
sidered as adverse or not, and changes in pain location or quality were seen
as more adverse, while the patients in the study by Rajendran et al. (2012,
305, 307-310) reported pain arising from treatment as unsettling, while other
patients considered an absence of discomfort after treatment as an indication
of non-successful treatment. Both studies pointed out that changes in symp-
toms and development of any symptoms patients related to neurological func-
tion was seen as adverse (Carlesso et al. 2011, 442—-444; Rajendran et al.
2012, 305, 307-310). Patients in the study by Carlesso et al. (2011, 442-444)
rated increasing of pain on a numeric rating scale (NRS 0-10) as follows: Mild
increase 0,5-2 points, moderate increase 1-2 points and major increase 3 or

more points on the NRS.

When regarding the timing and duration of the treatment response, patients
experienced a relation between time of onset and duration of the AE with the
onset of the symptoms considered as the most important factor in defining if a

response was adverse or not. An AE with short duration lasted until immedi-
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ately post treatment and up to 48 h, medium duration AEs lasted from less
than 24 h to 5 days and long duration AEs lasted from less than 48 h to the
next treatment visit or even longer. If the possible response to MT didn’t ap-
pear immediately after the treatment, patients often considered other factors
to be the cause of their post treatment symptoms. (Carlesso et al. 2011, 442—
444.)

Both Carlesso et al. (2011, 442—-444) and Rajendran et al. (2012, 305, 307—-
310) reported factors that were seen to form the big picture in how patients
define AEs. They were responses occurring after manual treatment and their
relationship (intensity, nature and duration of the response) to the treated
condition, the patients’ own beliefs, attitudes and expectations of MT and the
patients’ willingness to take personal responsibility in the self-management of
their condition. These factors are correlated with the elements brought to the
treatment by the patient (acute vs. chronic pain etc.) and the factors the pa-
tient receives before treatment (information about the treatment and possible
responses to the treatment) (Carlesso et al. 2011, 442-444). According to
Rajendran et al. (2012, 305, 307-310) the patients’ expectations of treatment
were strongly affected by past experiences of treatment. Those who had had
previous treatment usually expected some kind of response to MT and con-
sidered the possible response as acceptable, while those with no or less ex-
perience of treatment considered information of possible responses to treat-
ment as very important. The patients’ beliefs and expectations of treatment
are to some extent modifiable during the treatment process, and so is the way
a patient define an AE (Carlesso et al. 2011, 442—-444; Rajendran et al. 2012,
305, 307-310). Treatment responses that could be described as negative
were not always regarded as AEs, but rather as a necessary part of the global
treatment experience (Rajendran et al. 2012, 305, 307-310).

Therapists’ experience

Carnes et al. (2010b, 2-5) aimed to discover a consensus definition of AEs

and to identify and describe AEs in MT by using an expert panel consisting of
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multiple professions such as physiotherapists, chiropractors, researchers and
general practitioners. The process consisted of three rounds with different

themes. The study resulted in a practical definition of AEs after MT.

The aim of round one was to describe the consistence of minor, moderate and
major AEs. Minor AEs was ranked 1-2 and described as mild, not serious, no
impact on function, transient and reversible, short term and not necessary to
modify treatment. The study participants had difficulties in reaching a consen-
sus on the description of moderate AEs. Moderate AEs were ranked as 3—4
and described as events not fitting the description of mild and major AEs.
They could occur either during or post treatment. Major AEs were ranked as
5-6 and described as severe and unacceptable and they demanded further
treatment. (Carnes et al. 2010b, 2-5.)

Round two aimed to categorize potential AEs as minor, moderate, major or
not adverse AEs. The definition of minor, moderate and major AEs accom-
plished in round one was used as reference. The expert panel reached a con-
sensus on AEs considered as major (coma, dislocation, fracture and loss of
bladder and bowel control), but for the rest of the presented possible AEs
there was little consensus. There was overlapping in the expert panels’ classi-
fication of AEs to major and moderate as well as to minor and not adverse
AEs. The conclusion of round two was that in order to be properly able to
classify AEs to not adverse, minor, moderate or major AEs it is necessary to
have knowledge of the history about the occurring AEs. Duration and severity
of the event were considered as vital information for the classification. (Carnes
et al. 2010b, 2-5.)

The purpose of round three was to examine the severity and duration of AESs.
Minor or not adverse AEs were considered as mild in severity and short in du-
ration (hours). Moderate AEs were considered as mild to moderate in severity
and medium or long in duration (days to weeks). Major AEs were regarded as
moderate or major in severity and medium or long in duration (days to weeks).
(Carnes et al. 2010b, 2-5.)
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2.7 The aim of the thesis and research questions

The main goal is to examine who gets AEs after naprapathic manual therapy

for unspecific neck and /or back pain.

Research question:

1. What is the prevalence of AEs after two sessions of naprapathic manual
therapy, in subgroups of patients with different lifestyle, pain characteristics

and personal profiles, seeking care for unspecific neck and/or back pain?

3 MATERIALS AND METHODS
3.1 Study Design

Our study design method is a prospective cohort study. This design is expo-
sure oriented which means that the chosen cohort groups’ exposure status is
defined according to the relations between different exposures in the begin-
ning of the follow-up. The nature of this study is longitudinal in which the in-
formation is collected prospectively of the outcome incidence to further exam-
ine the possible relationships between the exposure and the outcome. (Sarna
2012.) The risk for the outcomes, in this case AEs, runs throughout the whole
period of time that this study was conducted, from the first visit until filling in
the second AE questionnaire in the beginning of third visit (Rothman 2012,
85-86). This study is a secondary analysis that applies the data collected by
others from a primary study i.e. the MINT-trial (Hirsijarvi et al. 2009, 186—190).
AEs were in this thesis defined as events occurring 24 h after treatment and

moderate in intensity.

The Stockholm Manual Intervention Trial (MINT -trial), originally published in
the journal BMC Musculoskeletal Disorders, was carried out at the educational
clinic of the Scandinavian College of Naprapathic Manual Medicine in Stock-
holm, Sweden. The MINT-trial is a 3-arm randomized controlled trial (RCT)
with the main goal to examine the effect of three different combinations of MT

on back and/or neck pain patients. The secondary goal was to investigate the
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prevalence and severity of AEs after NMT for neck and/or back pain. The
study participants were randomized into three different treatment arms: 1) MT
including spinal manipulation and mobilization, muscle stretching and mas-
sage, 2) MT excluding spinal manipulation and 3) MT excluding muscle
stretching. There were a maximum of six treatment visits within six weeks per
participant. (Paanalahti et. al. 2014 and 2016.)

3.2 Ethics

The Ethical review board in Stockholm, Sweden (2009/1848-31/2) approved
this study. All study participants agreed on informed consent including consent
for publication of the results. All data analyses for the study were performed at

the Institute of Environmental Medicine, Karolinska Institutet, Stockholm.

3.3 Inclusion and exclusion criteria

The inclusion criteria for the participants were: 1) 18-65 years old, 2) pain in
back and/or neck and 3) had not visited the educational clinic during the pre-

vious month.

The exclusion criteria were: 1) not mastering the Swedish language properly,
2) scored <2 in two pain questions in the baseline questionnaire (pain at the
present moment and worst pain during previous four weeks) regarding neck
and/or back on a numeric rating scale (NRS) = 0-10, 3) pregnancy, 4) current
or previous cancer, 5) received treatment from chiropractor, naprapath, osteo-
path or physiotherapist for current pain during the last month, 6) current pain
has lasted less than one week, 7) demanding or refusing spinal manipulation
or muscle stretching, 8) having contraindication(s) towards spinal manipulation
according to the Swedish Board of Social Welfare (Key 2004, 64-68), 9) no
indication for manipulation in the pain area, 10) red flags (e.g. previous trau-
ma, infectious or rheumatic ilinesses, drug addiction, abundant and rapid de-
crease in weight etc.), 11) a specific diagnose (e.g. ankylosing spondylitis,
spinal stenosis, rheumatoid arthritis) and 12) sick leave because of planned or
completed surgery for neck and/or back.
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Inclusion criteria for this study

In addition to above mentioned inclusion criteria in the MINT -trial, we added
two more to our study: 1) at least two treatment visits during trial and 2) filling

of the AE-questionnaire (Appendix 2) after treatments.

3.4 Exposure and outcome

The exposures in this thesis are the patient characteristics collected in the
baseline questionnaire (Appendix 1). We divided the characteristics in three

domains that are lifestyle factors, pain related factors and personal factors.

The lifestyle domain consists of smoking habits (non-smokers or daily smok-
ers), BMI (> 25 or < 25) and physical activity (inactive or active, participants
were considered active if they had exercised on a high exertion level at least
two times per week or on a medium exertion level at least two times per week
or on a low exertion level at least three times per week in addition to exercis-
ing at least once per week on a high exertion level or on a low exertion level at
least three times per week in addition to exercising at least once per week on
medium exertion level), the pain domain consists of pain duration
(acute/subacute or chronic), intensity (low or high, the pain intensity was con-
sidered high when ranked 6-10 on an 11-point NRS) and area (back or neck
or back and neck), and pain related disability (low or high), the personal factor
domain consists of age (> 30 or < 30), gender (male or female) and educa-
tional level (low or high, the educational level was considered high when years
of education were 13 years or more i.e. University/College education or high-
er). The outcome is the AEs that possibly occur after NMT, information about
these were collected with the AE-questionnaire (Appendix 2). The intensity of

the AE was regarded moderate when scored > 3 on an 11-point NRS.

3.5 Statistical analysis

Binomial regression analysis was used to examine the associations between

the exposures and the outcome. Prevalence risk ratio (PRR) with 95% confi-
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dence intervals (95% CI) was calculated by comparing the prevalence of AEs
between patients with and without the characteristics in the three domains in
the same model, as well as all characteristics together in one final model. The
results are an association, PRR, between the exposure (characteristics) and
outcome (AEs) and it reveals if the characteristic is protective against or ex-
posing to AEs. The values in the three domains were adapted from the base-
line questionnaire data. The statistical analysis was performed with Stata ver-
sion 12.0.

4 RESULTS

Figure 1 shows a flow chart describing the inclusion process of the study pop-
ulation. The final study population (N = 928) was formed after those who did
not receive treatment during first visit (n = 78) and those who did not answer

the first and/or second AE questionnaire (n = 51) were excluded.

MIMT study
population
n="1057
First wisit
n=110a7 Farticipants who did not receive
treatment during first visit
n=78
Second visit
n=4979
Drop outs, those who did not answer the
first andfor second AE questionnaire
n=>51
Final study
population
M=928

Figure 1. Flow chart of the study population
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Table 3 presents the baseline characteristics of the whole study population (N
= 928) stratified by gender. The mean age of the study population is 36 (SD
12) and the majority were women (70 %). High educated participants covered
61 % of the population. Physically active patients covered 72 % of all, and
mean BMI (Body Mass Index) was 24.0 (SD 3.6) with normal weight persons

exceeding 66 %.

Table 3. Baseline characteristics of the study population (N=928), stratification by gender

All Females Males
N=928 n=649 (70 %) n=279 (30 %)

Mean age (SD)' 36 (12) 35(12) 36 (11)
Painful area, no. (%)

Neck 505 (55) 375 (58) 130 (46)

Back 308 (33) 190 (29) 118 (42)

Neck/back 115 (12) 84 (13) 31(11)
Educational level, no. (%)

Low (1-12 years) 361 (39) 242 (37) 119 (43)

High (13- years) 567 (61) 407 (63) 160 (57)
Daily smoking, no. (%) 134 (14) 97 (15) 37 (13)
BMI, no. (%)?

Mean (SD)! 24.0 (3.6) 23.5(3.6) 25.2 (3.5)

<25 617 (66) 464 (71) 153 (55)

>25 305 (33) 182 (28) 123 (44)
Physical activity (PA), no. (%)

Active 671 (72) 468 (72) 203 (73)

Inactive 257 (28) 181 (28) 76 (27)
Similar previous complaints, no. (%) 716 (77) 511 (79) 205 (73)
Duration of pain, no. (%)

Acute/subacute (< 3 months) 593 (64) 417 (64) 176 (63)

Chronic (> 3 months) 335 (36) 232 (36) 103 (37)
Pain intensity at baseline, no. (%)

Low (NRS = 0-10, < 5) 388 (42) 254 (39) 134 (48)

High (NRS = 0-10, > 5) 540 (58) 395 (61) 145 (52)
Disability at baseline, no. (%)

Low (NRS = 0-10, < 2) 469 (51) 327 (50) 142 (51)

High (NRS = 0-10, > 2) 459 (49) 322 (50) 137 (49)
General health, no. (%)

Good or better 875 (94) 614 (95) 261 (94)

Fair 51 (6) 33(5) 18 (6)

Poor 2(0) 2 (0) 0(0)
RCT group, no. (%)

Naprapathic manual therapy 313 (34) 208 (32) 105 (38)

NMT - no manipulation 312 (34) 224 (35) 88 (31)

NMT - no stretching 303 (32) 217 (33) 86 (31)

1SD = standard deviation
2BMI = Body mass index
Six BMI-values missing due to missing baseline data, three males and three females
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Daily smokers were a minority group, comprising 14 % of the patients. The
most painful area among the patients was neck with 55 % of all, and second
was back with 33 % of the patients. The incidence of acute or subacute pain
within study population was 64 %, and the pain intensity at baseline was high
with the majority of patients (58 %), women covering 61 %, and men covering
52 % within groups characterized by gender. The disability at baseline was

reported almost equally, with low disability covering 51 % of the patients.

In Table 4 the number of moderate AEs experienced after two treatment visits
for all patients, and stratified by gender, is presented. The majority of the
study population (52 %) did not receive any moderate AEs, most of them be-
ing male participants. The second major group received one moderate AE (16
%). According to the results, women receive higher number of moderate AEs

than men. In this study there were no severe AEs reported.

Table 4. Number of moderate AEs experienced after two treatment visits, for all patients and
stratified by gender

AEs, no. Persons, no. (%) Females, no. (%) Males, no. (%)
0 483 (52) 299 (46) 184 (66)
1 146 (16) 117 (18) 29 (10)
2 114 (12) 91 (14) 23 (8)
3 66 (7) 44 (7) 22 (8)
4 41 (4) 34 (5) 7 (3)
5 42 (5) 31(5) 11 (4)
6 15 (2) 13 (2) 2(1)
7 14 (2) 13 (2) 1(0)
8 6(1) 6(1) 0(0)
9 1(0) 1(0) 0(0)
Total 928 649 279

Table 5 presents how the different characteristics within the three domains
affect the risk of reporting at least one moderate AE after MT. Within the do-
main of lifestyle factors the results showed that physically active persons re-
ceive less moderate AEs than inactive persons (PRR 0.85, 95 % CI1 0.74—
0.97). Smoking or BMI does not affect the risk. In the domain of pain related
factors only the intensity of pain and pain area had significance in the risk of
receiving AEs.




39

Table 5. Comparison of the prevalence of characteristics between patients with at least one
moderate adverse event and those with no moderate AE, presented as prevalence risk ratios
(PRR) and 95 % confidence intervals (95 % CI)

Domain 1 - Lifestyle factors No. PRR 95 % Ci
Smoking
Non-smokers 794 1.0
Daily smoking 134 1.09 0.92-1.31
BMI
>25 305 1.0
<25 617 0.95 0.83-1.09
PA
Inactive 257 1.0
Active 671 0.85 0.74-0.97

Domain 2 - Pain related factors

Pain intensity

Low 388 1.0
High 540 131 1.12-1.53
Disability
Low 469 1.0
High 459 1.05 0.91-1.21
Pain duration
Acute/subacute 593 1.0
Chronic 335 1.05 0.92-1.21
Pain area
Back 505 1.0
Neck 308 1.18 1.01-1.38
Back and neck 115 1.07 0.85-1.34

Domain 3 - Personal factors

Age
>30 598 1.0
<30 410 1.03 0.90-1.17
Gender
Males 279 1.0
Females 649 1.59 1.33-1.90
Educational level
Low 361 1.0
High 562 0.87 0.76-0.99

Patients with high pain intensity at baseline had a higher risk of receiving
moderate AEs than patients with low intensity (PRR 1.31, 95 % CI 1.12-1.53)
and as well those with only neck pain at baseline compared to those with only
back pain and both back and neck pain (PRR 1.18, 95 % CI 1.01-1 .38). In



the domain of personal factors females have a higher risk of receiving moder-
ate AEs compared to male patients (PRR 1.59, 95 % CI 1.33-1.90), and pa-
tients with a high education had less risk of moderate AEs (PRR 0.87, 95 % CI

0.76-0.99).

Table 6. Comparison of the prevalence of all characteristics in the same model between pa-
tients with at least one moderate adverse event and those with no moderate AE, presented as
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prevalence risk ratios (PRR) and 95 % confidence intervals (95 % CI)

Subgroups No. PRR 95 % Cl
Smoking
Non-smokers 794 1.0
Daily smoking 134 1.04 0.87-1.24
BMI
>25 305 1.0
<25 617 0.90 0.78-1.03
PA
Inactive 257 1.0
Active 671 0.87 0.76-1.00
Pain intensity
Low 388 1.0
High 540 1.24 1.06-1.44
Disability
Low 469 1.0
High 459 1.05 0.91-1.21
Pain duration
Acute/subacute 593 1.0
Chronic 335 1.05 0.92-1.21
Pain area
Back 505 1.0
Neck 308 1.12 0.96-1.30
Back and neck 115 1.01 0.81-1.28
Age
>30 598 1.0
<30 410 1.05 0.92-1.21
Gender
Males 279 1.0
Females 649 1.57 1.31-1.88
Educational level
Low 361 1.0
High 562 0.92 0.81-1.06

The comparison of subgroups with all characteristics in the same statistical

model, adjusted for each other is presented in Table 6. In this fully adjusted
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model, the results changed into high educational level (PRR 0.92, 95 % CI
0.81-1.06) not being a protective factor against receiving moderate AEs any-
more. In addition, neck pain (PRR 1.12, 95 % CI 0.96-1.30) was no longer a
risk factor for receiving moderate AEs. The risks didn’t change much for the
other factors, resulting in physical activity remaining a protective factor against
moderate AEs (PRR 0.87, 95 % CI 0.76—1.00), and high pain intensity at
baseline and female gender having higher risk for receiving moderate AEs
(PRR 1.24, 95 % CIl 1.06-1.44 and PRR 1.57, 95 % CIl 1.31-1.88).

5 DISCUSSION
5.1 Main findings and relation to other studies

According to the findings of this prospective cohort study the majority of the
study population (52 %) did not experience any moderate AEs, while the se-
cond major group (16 %) experienced one moderate AE after two treatment
sessions. This result is not directly applicable to results of previous studies,
since we examined the occurrence of only moderate AEs. Previous studies
(Cagnie et al. 2004, 152; Rubinstein et al. 2007a, 413; Senstad et al. 1997,
435, 436-438) have suggested that AEs are most commonly mild or moderate

in intensity.

The results regarding the number of AEs reported in this study are quite in line
with previous studies that have reported the occurrence of at least one AE
with the percentage varying from 30 to 61 (Rubinstein et al. 2007a, 413;
Cagnie et al. 2004, 152; Senstad et al. 1997, 435, 436—438; Hurwitz et al.
2005, 1480-1481; Walker et al. 2013, 1726—-1727). When considering the
number of AEs reported per participant there are somewhat contradictory re-
sults. In our study, reporting of one moderate AE was second most common
after reporting no moderate AEs. In the studies by Cagnie et al. (2004, 152)
and Walker et al. (2013, 1726-1727) most of the participants experiencing at
least one AE reported two or more AEs. However, Senstad et al. (1997, 435,
436-438) observed that two or more AEs were reported after only 5 % of

tfreatments.
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This thesis suggests that female gender and high pain intensity at baseline
are risk factors for receiving moderate AEs, whereas physical activity seems
to be a protective factor. Similar results regarding female gender were discov-
ered by Cagnie et al. (2004, 153-154), Hurwitz et al. (2005, 1480-1481) and
Senstad et al. (1996), who stated that women were more likely to report AEs
when compared to men. Why women report more AEs compared to men is
unclear. One study stated that women reported different types of AEs and
more AEs with high intensity when compared to men. (Senstad et al. 1997,
436-438.)

High pain intensity at baseline was reported as a predictive factor for AEs by
Hurwitz et al. (2005, 1480-1481) and Rubinstein et al. (2007b, 97-99). This
finding could be explained by the treatment induced cellular level changes
occurring in the treated tissues (Bialosky et al. 2011, 16). It could be assumed
that when treating a patient with an intense pain level might not resolve the
pain immediately, still leaving the patient with some pain after treatment,
which could further be interpreted as an AE by the patient. It would further-
more seem logical that treating an area with pain might leave some soreness

to the area in question.

None of the studies we explored to this thesis had examined the effect of
physical activity on experiencing AEs after MT. Physical activity being a pro-
tective factor against AEs could be explained by more physically active per-
sons being more adapted to feelings of soreness or pain in muscles and
joints. The “no pain no gain” way of thinking among physically active people in
the modern society might affect the results because the feeling of pain is more
acceptable and encouraged. This observation is supported by the finding of
Rajendran et al. (2012, 305, 307-310) who presented that some patients de-
scribed AEs as a necessary part of the global treatment experience.

Other factors not found significant in this study but reported as predictive for

experiencing AEs by other studies were age (Cagnie et al. 2004, 153-154;
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Hurwitz et al. 2005, 1480-1481; Rajendran et al. 2015, 640), smoking (Cagnie
et al. 2004, 153-154; Rajendran et al. 2015, 640), neck disability and duration
of pain in the previous year (Rubinstein et al. 2007b, 97-99; Hurwitz et al.
2005, 1480-1481). In addition this study examined characteristics such as
BMI, pain area and educational level. The authors of this thesis did not find
any previous studies addressing these factors similarly as was done in this
thesis. Rubinstein et al. (2007b, 97-99) and Hurwitz et al. (2005, 1480-1481)
addressed disability in the form of neck disability and therefore their findings
can’t be directly compared with the results of this thesis. Rubinstein et al.
(2007b, 97-99) found a moderate association between increased neck pain
after treatment and intermittent neck pain in the previous year. The result is
however not directly comparable with the findings of this thesis, since this the-
sis did not focus on the occurrence of and factors protective against and ex-

posing to specific AEs.

The result of this thesis could have been different if the AEs reported in the
guestion "other AEs” in the AE-questionnaire would have been included to the
analysis. However, the number of different AEs reported in the question “other
AEs” is small and heterogeneous, and there doesn’t seem to be any serious
AEs. The AE-questionnaire (Appendix 2) used in this study is based on previ-
ous studies (Paanalahti et al. 2014, 4), and it includes a variety of AEs of
which most were reported being common AEs after MT also in other studies
(Cagnie et al. 2004, 152; Hurwitz et al. 2005, 1480-1481; Leboeuf-Yde et al.
1997; Walker et al. 2013, 1726-1727; Senstad et al. 1997, 435, 436—438).
Only nausea and dizziness were reported as more uncommon AESs occurring
after MT (Cagnie et al. 2004, 152; Hurwitz et al. 2005, 1480-1481; Leboeuf-
Yde et al. 1997; Rubinstein et al. 2007a, 413; Walker et al. 2013, 1726-1727;
Senstad et al. 1997, 435, 436—438). Since the AEs reported in the question
"other AEs” were rare, it is justifiable that these AEs were not included in the

questionnaire as individual questions.

There are relatively few studies investigating the impact of different character-

istics on the occurrence of AEs. This subject has mainly been studied via pro-
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spective surveys with quite heterogeneous study objectives, and only one
prospective cohort study made of this subject was found. The existing studies
investigated the prevalence of AEs after chiropractic and osteopathic treat-
ment and physiotherapy. There was only one RCT; this study was the only
one including NMT. Therefore, to the knowledge of the authors of this thesis
there are no previous studies examining who gets AEs and the prevalence of
AEs after two sessions of NMT, in subgroups of patients with different lifestyle,
pain characteristics and personal profiles, seeking care for unspecific neck
and/or back pain. It may be difficult to generalize these results to other MT-

professions, since the use or indication of different techniques may vary.

The findings regarding protective and exposing factors to AEs after MT are
somewhat heterogeneous. More high quality research is needed to provide
better understanding and consensus of this subject. As reported in previous
studies female gender is the only factor that has been proven to be predictive
of receiving AEs.

5.2 Methodological considerations

The design of this thesis was prospective cohort study. The advantage of pro-
spective cohort studies is the low probability of selection bias and recall bias.
Cohort studies offer the best knowledge about the causation between expo-
sure and outcome, and the most straightforward measurement of the risk of
developing the outcome. The disadvantages include possible lost to follow-up,
time enquired and study costs. (Beaglehole et al. 1993, 36—39.) Since the
purpose of this thesis was to investigate who gets at least one moderate AE
after two treatments of NMT, the authors of this thesis considers this as the

most suitable design.

This study had a participation rate of 88 %. It is considered a methodological
strength due to the low risk of selection bias, thus increasing the internal valid-
ity of this thesis. Selection bias is considered as a systematic error that origi-
nates from the study selection procedures and factors that have an impact on

the participation to the study. Selection bias should be considered when the
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association between exposure and outcome is different among participants
and non participants. The problem with selection bias is that since the associ-
ation between exposure and outcome is unknown among non participants, the
presence of selection bias must often be inferred. (Rothman 2012, 126-128.)
Do those who had two treatments and had filled in the AE questionnaire differ
from those who had two treatments and had not filled in the AE questionnaire?
Probably, since those lost to follow up could have had more AEs and be less
satisfied with the treatment. This could have influenced the results in such a
way that the most severe AEs were not reported, and the associations may be
underestimated if this moreover is related to exposure levels. Therefore the
level of exposure were compared between those lost to follow up and those
not lost to follow up. Since the exposure status were similar in these groups, it

is not likely that a selection bias influenced the results of this thesis.

Another possible weakness in this thesis is the misclassification bias leading
to a systematic error. The misclassification bias occurs when the categoriza-
tion of information is misinterpreted and placed in wrong categories. (Rothman
2012, 133-136). In this study there may be some misclassification of expo-
sure, but there’s no reason to believe that these potential misclassifications
should be related to the outcome, and that a differential misclassification of

the outcome shall be present.

Different results might have been seen if we had categorized AEs in another
way. Although the AE-questionnaire used in this study was adapted from
guestionnaires used in previous studies it has not been validated and there is
no widely accepted way of interpreting and measuring the occurrence or num-
ber of AEs. Therefore this might have lead to misclassification of outcomes in
this thesis. In this thesis AEs were classified only according to the intensity of
the AE and thus the duration of the AE was not considered. Senstad et al.
(1997, 435, 436—-438) found a positive association between severity and dura-
tion of AEs, and therefore it could be regarded as a possible reason for mis-
classification. The outcome of this thesis was the prevalence of AEs within

different subgroups of patients with the occurrence of at least one moderate
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AE used as reference. The subgroups in domain three was tested (gender,
age and educational level) with those who had 0—1 moderate AEs compared
to those who had two moderate AEs and to those who had three moderate
AEs. This comparison showed that the number of moderate AEs had no effect

on the outcome.

An important threat to the validity of the study is the risk of confounding from
factors not included in the statistical models, such as similar previous com-
plaints, general health and treatment group. It must however be noted that
Paanalahti et al. (2014, 5) found no difference in occurrence of AEs between

the three treatment groups.

This study examined the occurrence of at least one moderate AE after the first
two treatment visits. This aspect is justified by the information presented in
previous studies which suggested that AEs seemed to be more common after
the first visit or in the early stages of the treatment series (Rubinstein et al.
2007a, 413; Paanalahti et al. 2014, 5-7; Leboeuf-Yde et al. 1997; Senstad et
al. 1996).

The treatments were done by student therapists who have less experience in
the clinical field. This can have an effect on the results and lead to patients
receiving multiple and more severe AESs, but this seems not to be the case. In
our study most of the participants had zero or mild AEs. Since the NMT-
treatment is dependent on the technique used, the provider, the participant,
the environment, and the interaction between these elements, the experience
of the treatment is always different (Ernst 2000; Kaptchuk 2002 cited in
Bialosky et al. 2011, 1). Therefore the effect of the treatment is related to mul-
tiple mechanisms and the patient outcomes can vary. Could it be that the
naprapathy students assigned to treat the participants might have different
ways of handling patients than experienced therapists? They could possibly
use much softer approach and handling towards the patients due to the fact
that they might not be as confident with their skills as already graduated

naprapaths who have experience in the field. This could have affected the
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outcome and generated more moderate AEs or no AEs at all, since the majori-

ty of AEs fitted in this category.

The techniques used in this study were mobilization, manipulation, massage
and stretching, and the use of these techniques is performed according to the
patient’'s symptoms. Every student treated every patient differently, according
to baseline pain intensity or duration, pain area etc. and utilized different tech-
nigues in different ways. It could be assumed that this might affect the out-
comes since the treatments are not standardized to be exactly the same.
However, this is not a threat to the validity of the study since the main aim was
not to report of the occurrence of AEs, but to identify what subgroups of pa-
tients has the highest prevalence of AEs.

The results of this thesis can well be utilized in clinical practice when informing
patients about the occurrence of possible AEs after treatment. They in addi-
tion help therapists to foresee which of their patients might experience AEs

after treatment.

6 CONCLUSIONS

Physical activity was protective against experiencing moderate AEs when
compared to physically inactive participants. Female gender and high pain
intensity at baseline had a higher risk of receiving moderate AEs than male

participants and those with low pain intensity at baseline.
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Appendix 1/1

A, DATUM

B, LOPNUMMER

C. SMARTOMRADE
[ |NACKE/SKULDRA/OVRE DEL AV RYGG
[ |NEDRE DELEN AV RYGG

D NackE/RYGG
NEDANSTAENDE UPPGIFTER FYLLS 1 AV TERAPEUTEN
., |:| EXKELUDERAD PA GRUND AV (KRITERIENUMMER)
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1. Mamn

2. Gatuadress

Posinummeer Posior

3. Telefonmummer (dagtid och kviillsnd)

4. Personnmumneer:

5. |:| Jag har fint muntlig och skrifilig information om stdien och accepierar att delia i denna

. P vilket s dnskor du an G opploliningsenkdites?
D e-post I:l postutskick

E-postadress:

Upprepa e-postadress:

7. Vilken dr din hiigsta skolutbildning?

|:| Cirumdskola (1-9 6r)

|:| Gymnasieskolafyrkesskola (10-12 dr)
O Universitenhdgskoleubildning (13 <15 §ir)
|:| Hisgre akademisk uthildning (16 &r eller mer)

8. Risker du dagligen?

L1 Nej L] Ja
4. Hur mycket viger do? kg
10, Hur Vang dir du? cm
11. Faljande frigor handlar om i vilken uistrackning du Ggnar dig avsikiigt a0 motions-, idrotts- eller
(rilufsverksambet. QRS Giiller fritiden och do e endast rikna med det som dverstiger 200 minuters akiivite
per gitng. Hor ofta motionerar du vanligivis poi nedanstiende akiivitesnivier? (Markera en alternativ e
warje aiivitersniv )
a) Hird anstrangningsnivi {du har hig puls ach blir anstrdngd och sveitig)

[ Adbdrig

I:l Orrepelbunde

[] En ging per vecka

I:l Tva panger per vecka

[] Tre ginger per vecka eller ofiare
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b) Medelhiig anstiingningsniva {anstrdngningsnivin ska vara sddon att det hjdlplige skulle gd an féne en
samital med nidgon)

[] Aldrig

] Oregelbunden

[] En ging per vecka

|:| Tva ginger per vecka

|:| Tre giimger per vecka eller oftare

¢) Lig snstrangningsnivi (Lex lugna promenader och cykelturer)
[] Addrig
|:| Oregelbundet
D En giing per vecks
[] Tvi ginger per vecka
[] Tre ginger per vecka eller oftare

Frigor om sméria i nacke och rypg.
12. Har du halt perioder av liknande besvar fGrn?

(] Mej [ ] Ja, vid tillfallen

13, Hur limge har besviiren pagatt denna gang?
D 1 vecka D 244 veckor |:| 1-3 miinader

D 4-6 meiinader D mer in 6 mdnader

14, Hur biwjade hesviiren denna gang?

U Plitsligt pikommande efier littare belasming/vild (Lex. hastg ronelse)

D Plitsligt pakommande efter tyngre belastming/vild (Lex. fallolycka eller tungt yfi)
D Smvgande debut under Mera dagar

|:| Smygande debul under flera veckor

D Vet gf

15. Har du tidigar: [4t behandling av naprapat av nagon anledning?

[] Nej [] Ja, vid enstaka willfillen [ ] Ja, vid Aeral dilfillen

16. Enligt din bedtmning hur sannolikt Grdet at du G belt besvirsiri | nacke och rygg om sju veckor?
(Markera den siffra du tveker stammer basi)

oo o o doogo oo o g

0 1 2 3 4 5 f T " 4 10
[z alls sanmeliki Mycked sannoliki ait
all jag dr helt besvamiri Jjap dr helt besvirsim
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17, Wilken betgdelse wor du an den behandling du kommer at Ga har (o allfrisknandec? (Markero den siffra
du rycker sidmmer bésn)

O O d o ooodd o o d
0 1 2 3 4 5 [i] 7 b 9 10
Ingen betydelse Hell avgirande

15, P friagorma nedan ska du svara pi bor stackfimensiv din smara eller virk | nacke och rygg ir, genom ai
ange en sifTea pi en skala mellan O - 10, dir 0 = ingen smeirafvdick alls och 10 = viirsta tinkbara
smidnalviirk (Markera den siffra du tvoker stiammer bisi)

a) Hur siark bedmer du att din smérta eller viirk 1 nacken/rvggen dr [Gr UilcEet?

O oo o od o oo oo

0 1 2 3 4 5 6 T 4 0 10
Ingen Wiirata
sIminia ankhara smiria

b)) Hur intensiv har din vérsta sménafviirk i nacke och rygg varit de senasie (yra veckorna?

O 0o o o oo oo o g

L] | 2 3 4 5 [ T S 9 10
Ingen Viirsla
Sl Liink hira smirta

¢} Hur imtensiv har din sminadviick varit i nacke och rygg i genomsnitt de senaste fyra veckorna? (Med der
menis hur smirtandvdrken vanligivis varit ndr du bt smérta)

O 0o o o oo oo o g

Li] 1 2 3 4 5 i} T ) 4 10
Ingen Wilrsti
CAHT B tEnkhara smeina

Friigor om Munktion
19. Under hur ménga dagar de senaste (yra veckorna har du inte kunnat wiféra dina normala akiivileter
(arbete, siwdier ochieller hushallsarbete) pi grund ay sméia eller viilk § nocke och rygg?

Besvara Mhgoma nedan genom il ange den siflTra du tyeker simmer biisl,

by Hur mycket har smiarta eller vark i nacke och rygg hindrat dig § dina dagliga aktiviteter de senaste fyra
veckorna?

O 0o o o oo oo o g

0 1 2 3 4 a] 6 7 b @ 10
I alls Chmiflig sttt fira
diessa aklivileler
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) Hur mycker har smiirta eller viickk § nacke och ryge hindrat dig at w del i fritidsakiivieter, sociala
aktiviteter och Familjeaktiviteter de senasie [yra veckorna?

O 0o o o oo o o o4

0 i 2 3 4 5 6 T 4 G 10
It alls Oyl st wilors
dizz=a akliviteter
d) Hur mycket har smaranfesviiren i nacke och rygg hindrat dig att arbeta (inkluderat siudierhemarbete) de
senaste [vra veckoma?

O 0o o o oo o o o4

0 1 2 3 4 3 6 7 b o 10
It alls Orertsligl ailt utfon
diessa akliviteler

SE-12
Mycket
Uimiiirkt  god Godd - Nagorlunda Dialig
20, Tallminhet, skulle du vilja siga ait din hiilsa ir: D D D D D

De fiiljande i fragorna handlar om akiiviteier som du kan tdnkas aifdnn under en vanlig dag.
Ardu pd grund av ditt hilsetillsiand begriinsad | dessa akiiviteter nu? Om sd ar falles, hur myckei?

Ja, mycket  Ju lite  Nej, inde alls
begrinsad  hegrimsad  begriinsad

21, Mintlipgt anstrangande aktiviteter, som att Ayta et boed, ] ] m
dammsuga, skogspromenader eller irddgardsarbete?
22, G uppliir Mera rappor? ] ] ]

Under de senaste [yra veckorna, har du haft nagol av foljande problem i din arbete cller med andra
regehundna dagliga aktiviteter som en [Wjd av ditt Kroppsliga hilsotillseind?

Ja MNej
23, Utrfittal mindre in du skulle dnska? D |:|
24, Waril hindrad ait uifGea vissa arbeisuppgifier eller andra akiiviteter? ] ]

Under de senaste [yra veckorna, har du haft nagol av foljande probbem i din arbete cller med andra
regelbundna dagliga akiiviteter som en [ljd ay Kinsloméssiga problem (som ex, nedsiimdher eller
iingzlan)?

Ju MNej
25, Utrittat mindre sin du skulle dnskat? D |:|
26. Inte uilin arbete cller andra aktiviteter sa noggrant som vanligt? D D
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27, Uneder de senaste lyra veckorna, hur mycked har virken eller
smEirtan siort ditt normala arbete (innefattar bade arbete Wiildigt
ulanidr hemmet och hushallssysslor)? Inte alls  Lite  Manligt Mycket mycket

0O o o o O

Friagorna hir handlar om hur du kdnner dig och hur du haji det ander de senasie fyra veckorna.
Ange fir varje frilga det swarsalternaty som bds beskriver hur dig kang dig,

Hur stoer del av nden under de senaste Tyra veckorna.

Storsta Fin hel
Hela  delenav delav Endel Lieav  Ingetav
tickemn  tiden tiden  av tiden  tiden tichzn

28, e du kding dig lugn och harmonisk? D D D D D D

29, har du varit full av energi? ] ] ] ] ] ]
30. _har du kiint dig dyster och ledsen? O O o o oo d

31, Under de senaste Pyra vecKorna, hur stor

del av tiden har ditt kroppslipa
halsotillstand eller dina O O O O O O

kiinsloméissiga problem =i dina
mijligheter att umgis (L ex halsa pa sliki, vinner, ew)?
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D. ATERBESOKSTILLFALLE NUMMIER
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et hénder ait patienter upplever obnskade behandlingsreaktioner i samband med manuell
behandling. Diirfor undrar vi om du som en direkt effekt av behandlingen upplevt ndgol av
filjande? ORS! Ange endast symtom som har debuterat inom 24 timmar efter behandlingen,

1. Tristthet?
[] Nej - Gatill friga 2

[] Ja - Reaklionen pigicki__ timmar
Hur mycket besvirade det dig?
1] 1 2 3 4 3 [ 7 B 9 10
O O 0 00000 oo ad

Inie alls P viirsta tinkbara sii

2. Ombhet i muskler?
[[] Nej - Gé till friga 3

[ ] Ja- Reaktionen pdgick i timmar
Hur miyeket besvirade det dig?
0 1 2 3 4 3 [ 7 8 G 10
O O 0 OO0 0O 00 o0o0d

Inte alls P virsta tinkbara sin

3. Okl stether?
[] Mej - Gétill iriga 4

[ ] Ja - Reaklionen pagick i Limmar
Hur mycket besvirade det dig?

1] 1 2 3 4 b o 10

iooooa 7
O 0O o000 o040oo0oao d

Inte alls P wiirsta tinkbara siiti



4, Okad smiirta?
D Mej - il Gl friiga 5

[[] Ja - Reaktionen pagick i Limmar

Hur miycket besvirade det dig?
0 1 2 3 4
O O 0O 0O O

Inte alls

5. Ostadighet/yrsel?
[[] Nej - Gitill friiga 6

56 7T
0 O O

[[] Ja - Reaktionen pagick i Limimzr

Hur mycket besvirade det dig?
0 1 2 3 4
O O 0O 0O o

Inte alls

6. Huvudvirk?
[[] Nej - Géill friga 7

56 7
O O O

[] Ja - Reaktionen pagick i Limimzr

Hur mycket besvirade det dig?
0 1 2 3 4
O O 0O 0O O

Inte alls

56 7
O O O
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10

[

1% viirsta tinkbara s400

10

O]

1% viirsta tinkbara s400

10

O

1% viirsta tinkbara s400
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7. Mamdende?
[[] Nej— Gatill fraga

[] Ja - Reaktionen pagick i timmar
Hur mycked besvirade det dig?

0 1 2 3 4 3 i 7 b 0 11

O O 0O 00 o0o0ooogoo 0

Inte alls I virsta tinkbara sin

B Annat’?
[ Nej

[]Ja- vad?

Reaktionen pigick i Lirmar
Hur mycket besviirade det dig?

1] 1 2 3 4 5 i 7 £ p 10

O O 0 00 00 oo 0 0O

Inte alls Pt wiirsta tinkbara st



