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Abstract

Objectives: To evaluate adverse events after spinal manipulative treatment of low back pain 

(LBP) and neck pain (NP) by musculoskeletal (MSK) physicians in The Netherlands.

Methods: In an observational cohort study MSK physicians recorded various baseline and 

treatment variables of new patients. Patients were asked to answer questionnaires at baseline 

including information about previous medical consumption, together with PROMs measuring 

the level of pain and functional status. Three months after the start of the treatment, patients 

were invited to answer questionnaires enquiring after the type, the severity, and the duration 

of adverse events.

Results: Of 823 LBP and 315 NP patients answering the adverse events questionnaire, 362 

patients (31.8%) reported a total of 683 adverse events. All patients except five were treated 

with a manipulative or mobilising technique, or both, in, on average, 3-6 sessions (range 

1-12). The highest proportion of patients (15.8%) reported only one adverse event, and the 

adverse event most frequently reported was fatigue (10.9% of all patients). Patients with a 

main complaint of NP reported adverse events more frequently (38.4%) than patients with a 

main complaint of LBP (29.3%), and NP patients also displayed a different pattern of adverse 

events. Most adverse events were not severe and resolved within a week, but some patients 

reported adverse events to be more severe (6.9%) or lasting longer (7.1%).

Conclusion: Adverse events after spinal manipulative treatment by musculoskeletal 

physicians were common but mostly short-lived and mild to moderately severe. Neck pain 

patients displayed different adverse events than low back pain patients.
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Introduction

Spinal Manipulative Treatment (SMT) is frequently used in the treatment of a variety of mainly 

musculoskeletal complaints, such as low back pain or neck pain(1-3). SMT is used among 

others by chiropractors, manual therapists, osteopaths, and physicians, and a wide range of 

SMT techniques are applied in a variety of clinical settings. While major adverse events after 

SMT are rare, minor adverse events appear to be common. A number of studies reported on 

minor adverse events after chiropractic treatment(4-6), manual therapy(7), or both(8). Minor 

adverse events were reported by 34-61% of patients, most frequently increased pain or 

stiffness, tiredness, headache, and radiating discomfort, but also dizziness, nausea, tinnitus 

and impaired vision(6). In clinical trials evaluating the effect of SMT, adverse events were 

described in control groups as well. In two trials evaluating adverse events after chiropractic 

treatment in patients with neck pain, manipulative techniques were associated with a higher 

proportion of adverse events than mobilizing techniques(9, 10). One cohort study reported 

more adverse events in neck pain patients after the use of manipulative techniques with a 

rotatory component(11).

It is not unlikely that the type and frequency of adverse events is influenced by the clinical 

setting, or by the practitioner delivering the treatment. In The Netherlands, there is a 

group of physicians who have specialised in musculoskeletal (MSK) medicine(12). These 

physicians frequently use a form of SMT in their treatment. A previous study described the 

characteristics of MSK physicians and their patients(12). The clinical setting, and part of the 

SMT techniques used by MSK physicians differs from the clinical setting and the techniques 

used by chiropractors and manual therapists(12, 13). We conducted this study to describe 

adverse events after treatment by MSK physicians, and to examine whether the frequency, 

type, and severity of reported adverse events differed between patients treated for low back 

or neck pain. When the neck was treated we assessed whether the reported adverse events 

differed between patients treated with a mobilising technique and patients treated with 

a manipulating technique. We also examined whether the report of adverse events was 

associated with the reported improvement.

Materials and methods

Study design and participants
We conducted a prospective, observational cohort study. All MSK physicians registered 

with the Dutch Association for Musculoskeletal Medicine were invited to participate in the 

study. Participating physicians were instructed to register all patients who presented for the 

first time in their MSK practice in a web-based registry, and to invite these patients to take 
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part in the study. Inclusion criteria were aged ≥ 18, and sufficient mastery of the Dutch 

language to answer questionnaires in Dutch. If patients gave informed consent, the treating 

physician entered email addresses of the recruited patients in the web-based registry. 

Thereafter, a specially designed computer program (Readmail) was used to automatically 

distribute invitations to patients by email to fill in web-based questionnaires. Our study 

procedures were approved by the Medical Ethical Committee (METc) of the VU Medical 

Center (2012/414).

Study procedure
Both the treating physicians and the individual patients provided data via web-based 

registries. Study procedures were explained to participating physicians at specially organised 

information sessions. Next to this, a research assistant visited all participating practices to 

explain the procedures. Practices that agreed to participate at a later stage were informed by 

telephone. Instructions were to ask all consecutive patients presented for a first consultation 

to participate in the study. Recruited patients received invitations to fill in web-based 

questionnaires within three weeks before the first consultation. After 3 months patients 

received another email, inviting them to fill in a questionnaire enquiring after the type, the 

severity, and the duration of adverse events. When patients did not respond, a maximum 

of three reminders were sent within a period of two weeks. Both the invitational email 

and the web-based questionnaires contained links to a folder with information about the 

study. In the invitational email patients could indicate that they wanted to discontinue their 

participation. These patients received a stop-questionnaire, in which they were asked why 

they wanted to discontinue, and received no further invitations.

Measurement
At baseline, physicians registered data about age, gender, type and duration of the main 

complaint, and the existence of concomitant complaints. Complaints were registered 

according to the International Classification of Primary Care (ICPC)(14). At the end of 

treatment data were registered about the number of treatment sessions, the type of treatment 

used, whether the neck had been treated, and if the neck had been treated whether a 

manipulative or mobilising technique had been used.

At baseline, patients were asked to indicate whether their main complaint was either low 

back pain, neck pain or any other complaint. This question was supported by text and 

manikins, explaining which area was considered to cover neck pain or low back pain. 

For other complaints, patients could explain these in text. Patients were asked to indicate 

whether their pain radiated to the legs or arms, and whether they had radiating neurologic 

complaints (numbness or pins and needles in their legs or arms). Patients were also asked 
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about the duration of the current episode, the time since the first episode, educational 

level, work status, previous specialist consultations, and the type of previous treatments. 

In addition, patients were asked to complete a set of Patient Reported Outcome Measures 

(PROMs), including a Numerical Rating Scale (NRS) for pain severity, the SF6D(15), the 

Fear Avoidance Beliefs Questionnaire (FABQ)(16, 17), and the Oswestry Disability Index 

(ODI)(18, 19) for patients who indicated a main complaint of low back pain, and the Neck 

Disability Index(20) for patients who indicated a main complaint of neck pain. The SF6D 

is a short version of the SF36, measuring health related quality of life(15). Scores range 

from 0-1, with higher scores indicating lower quality of life. The FABQ consists of 16 items, 

and measures pain related fear in LBP patients(16, 17). Higher scores indicate more pain 

related fear. The ODI consists of 10 items with scores ranging from 0-50, with higher scores 

indicating more disability because of LBP(18, 21). The NDI consists of 10 items with scores 

ranging from 0-50, with higher scores indicating more disability because of neck pain(20). 

All PROMs have been validated in patients with low back pain, and are frequently used 

in research. At follow-up patients were asked to answer the same PROMs, except for the 

FABQ, together with a question about the Global Perceived Effect (GPE) of treatment.

Adverse events
Three months after the baseline measurement patients were asked to complete a 

questionnaire about any adverse event experienced after MSK treatment. This questionnaire 

was layered as follows. A first question asked whether the patient had experienced any 

adverse event after any of the treatment sessions. If this question was answered affirmatively, 

a next question asked about the type of adverse event, with the following response options; 

dizziness, light-headedness, new headache, new radiating pain in the arm(s), new radiating 

pain in the leg(s), new pins and needles in the arm(s), new pins and needles in the leg(s), 

general malaise, fatigue, or other. Furthermore, patients with a main complaint of neck 

pain were asked whether they experienced any new low back pain, and patients with a 

main complaint of low back pain were asked whether they had experienced any new neck 

pain. For each type of adverse event reported by the patient, questions were added asking 

about the severity and the duration of the adverse event. The severity was questioned on a 

5-point ordinal scale, with the following response options: (1) very mild complaints, very few 

limitations; (2) mild complaints, few limitations; (3) moderate complaints, some limitations; 

(4) substantial complaints, substantial limitations; (5) severe complaints, severe limitations. 

The duration was questioned on a 5-point ordinal scale as well, with the following response 

options: (1) only a few minutes; (2) longer than a few minutes, but shorter than a day; 

(3) longer than a day, but shorter than a week; (4) longer than a week, but shorter than a 

month, and (5) continuous. Two more questions were asked about whether the patient had 

visited the GP, or had taken up sick leave, due to any of the reported adverse events.

4



56

Chapter 4

Treatment
MSK physicians use an array of treatment possibilities, almost invariably involving a form of 

SMT(12). Other treatment options used include McKenzie treatment, prescription medication, 

or injection treatment(12). MSK physicians were asked in the follow-up questionnaire at 

the end of the treatment to register the type of treatment administered, with the following 

response options: type of manipulative technique, McKenzie, medication, injections, 

or other. In addition, physicians were asked to register the number of treatment sessions 

used. If the neck was treated, physicians registered whether a manipulative or a mobilising 

technique was used.

Statistical analyses
Our study population consisted of all patients with low back or neck pain who answered the 

baseline questionnaire. To examine the possibility of selection bias, baseline characteristics 

of the group of patients who answered the follow-up questionnaire at three months were 

compared with the baseline characteristics of the group of patients who did not answer 

the adverse events questionnaire at three months. Selective loss to follow-up was further 

evaluated by assessing the proportion of patients who indicated in the stop-questionnaire 

that they discontinued their participation because their complaints had deteriorated or 

because other complaints had developed. Descriptive analyses of the reported adverse 

events are presented for the population as a whole, and for relevant subgroups: patients 

with a primary complaint of low back pain or neck pain, and patients in whom the neck 

was treated with a manipulative or with a mobilising technique. Furthermore descriptive 

analyses are presented of the severity and the duration of the adverse events, and whether 

the adverse event was the reason for patients to visit their general practitioner, or to take 

time off on sick leave. It was also evaluated how many patients showed a deterioration of 

their NRS for pain scores of more than 30%. The association of the report of any adverse 

event with the reported improvement at three months was tested with a X2 test. For this 

purpose the GPE was dichotomised into a group of patients considered to be improved (GPE 

1-3, completely recovered, strongly improved, and little improved), and a group of patients 

considered not to be improved (all other GPE scores).

Results

Study population
A total of 1391 LBP patients and 549 NP patients answered the baseline questionnaire. 

Of these, 823 (59%) LBP and 315 (57%) NP patients answered the questionnaire at three 

months follow-up. In Table 1 the baseline data of 1138 patients who answered the follow-up 

questionnaire are compared with the baseline data of 802 patients who only answered 
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the baseline questionnaire, showing only minor differences. Patients who did answer the 

follow-up questionnaire were, on average, slightly older (48.2 versus 44.2 years of age), of 

female gender (62.4% versus 58.4%), and higher educated (65.2% versus 56.6%). During 

the follow-up period of three months 439 patients answered the stop questionnaire. Only 

2.3% of these patients indicated worsening of existing complaints, or new complaints as the 

reason to discontinue their participation. 

Concomitant complaints were reported by 63.8% of the patients, most frequently involving 

concomitant upper extremity complaints (25.8%), neck pain (17.8%), headache (11.1%), 

lower extremity complaints (11.2%), or other (10.3%). Other complaints explained in text 

most generally consisted of local aches or tenderness. All patients except five were treated 

with some form of SMT in, on average, 3.6 treatment sessions (range 1-12). Of all other 

treatment options, only the McKenzie treatment was used frequently (12.7%), but invariably 

in addition to the SMT. In a proportion of patients (17.1%) without a main complaint of NP, 

and without concomitant NP, headache, or upper extremity complaints, the neck was still 

included in the treatment. 

Reported adverse events
Of all 1138 patients 362 (31.8%) reported a total of 683 adverse events. Most frequently 

a single adverse event was reported (15.8%). Table 2 presents the type of adverse events 

reported for the population as a whole, and for relevant subgroups (LBP patients, NP patients, 

patients in whom the neck was treated with a manipulative technique, and patients in 

whom the neck was treated with a mobilising technique). The adverse event most frequently 

reported was fatigue (10.9% of all patients (N=1138), 8.5% of LBP patients (N=823), 17.1% 

of NP patients (N=315)). In general, patients treated for NP more frequently reported adverse 

events, except for radiating pain or pins and needles in the leg(s). NP patients displayed 

a different pattern of adverse events than LBP patients. Dizziness, feeling lightheaded, 

headache, pins and needles in the arm(s), and fatigue were reported more frequently by NP 

patients. Radiating pain in the leg(s) and pins and needles in the leg(s) were reported more 

frequently by LBP patients. In a proportion of patients with a main complaint of LBP the neck 

was treated as well (42.8% of LBP patients), even without a concomitant complaint of NP, 

headache, or upper extremity complaints (17.1% of LBP patients). There were differences in 

the frequency and type of the reported adverse events between patients in whom the neck 

was treated with a manipulative or mobilising technique. Patients in whom the neck was 

treated with a mobilising technique reported significantly more adverse events. After the use 

of a manipulative technique dizziness and headache were more frequently reported, while 

after the use of a mobilising technique light-headedness, radiating pain, feeling generally 

unwell and fatigue were more frequently reported. These differences were only statistically 
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significant for fatigue. The NRS at three months was deteriorated more than 30% in 79 

patients (6.9%). Either adverse events or deterioration was reported by 414 patients (36.8%).

Table 3 presents the severity and the duration of the adverse events. Generally, patients 

reported the severity of the adverse events to be limited (first three categories of the ordinal 

scale, 1.9% very mild complaints, very few limitations, 3.2% mild complaints, few limitations, 

and 6.7% moderate complaints, some limitations), but 6.9% of all patients reported adverse 

events to be more severe (4.7% substantial complaints, substantial limitations, 2.2% severe 

complaints, severe limitations). Similarly, the duration was reported to be limited by most 

patients (1.1% lasting only a few minutes, 1.9% lasting longer than a few minutes, but shorter 

than a day, and 7.3% lasting longer than a day, but shorter than a week), but 7.2% of all 

patients reported adverse events to last longer (3.7% lasting longer than a week, but shorter 

than a month, and 3.5% continuous). There was little difference in severity between the 

various adverse events reported. The duration of adverse events was generally reported to 

be longer than a day, but shorter than a month. A small number of patients reported that 

the adverse events where still present at the time of answering the questionnaire (3.4%). A 

number of 23 patients (2.0%) reported to have visited their general practitioner due to the 

adverse events, and 41 patients (3.6%) reported to have taken time of on sick leave due to 

the adverse events.

Considering the relation between the occurrence of any adverse events and the improvement 

reported at three months, 82.0% of patients with adverse events showed improvement after 

three months compared to 82.6% of patient without adverse events. The X2 test was not 

statistically significant (OR 0.96, p=0.818).

Table 1; Comparing baseline characteristics of patients who completed the follow-up questionnaire 

and patients who only answered the baseline questionnaire.

Variable Only baseline
N=802

Baseline and follow-up
N=1138

General characteristics

Age, mean (SD)* 44.2 (13.6) 48.2 (13.1)

Gender (male) 41.6 37.6

Educational level (high) 56.6 65.2

Work (having work) 79.4 76.9

Physical work (doing physical work) 34.8 30.1

Complaints

Neck pain 29.2 27.7

Low Back Pain 70.8 72.3
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Variable Only baseline
N=802

Baseline and follow-up
N=1138

Time since 1st complaints, mean years (SD)* 10.3 (11.4) 10.6 (12.1)

Duration current episode, mean years (SD)* 2.4 (5.2) 2.1 (4.8)

Radiating pain 40.1 35.8

Radiating neurologic complaints 28.2 25.4

Pain avoidant 65.1 65.6

Baseline SF-6D, mean (SD)* 0.74 (0.11) 0.75 (0.10)

Baseline NDI (neck pain patients), mean (SD)* 14.8 (7.4) 13.7 (6.9)

Baseline ODI (low back pain patients), mean (SD)* 24.4 (16.5) 22.5 (15.1)

Concomitant complaints

- Concomitant complaints reported 63.3 63.8

- Concomitant Neck Pain 17.6 17.8

- Concomitant Low Back Pain 8.7 8.7

- Concomitant Headache 11.0 11.1

- Concomitant upper extremity 25.4 25.8

- Concomitant lower extremity 10.1 11.2

- Concomitant other 8.5 10.3

- Concomitant pins and needles 4.2 2.6

Previous specialist visit

Specialist visit 60.8 65.1

- Neurologist 23.5 21.3

- Orthopedic surgeon 21.1 18.5

- Rehabilitation 5.4 5.2

- Pain clinic 6.6 6.7

Medication

Medication none 31.9 33.0

Medication seldom 23.6 23.4

Madication every now and then 30.5 29.4

Medication daily 14.0 14.1

Previous treatment

Physiotherapy 69.9 69.8

Manual therapy 36.4 37.1

Chiropractic 17.6 16.5

Medication 21.5 22.0

Pain clinic 6.7 5.7

Surgery 2.9 3.3

Other 21.2 24.5

*For continuous variables the means and standard deviations (SD) are presented. For all other variables 
percentages are presented.
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Table 2; Type of adverse events (in percentages) reported by the whole study population and by 

relevant subgroups (NP patients, LBP patients, patients in whom the neck had been treated with a 

manipulative technique, and patients in whom the neck had been treated with a mobilising technique). 

Within group percentages are presented.

Type of adverse event All patients
(N=1138)

LBP patients
(N=823)

Neck 
patients
(N=315)

Neck 
manipulated

(N=85)

Neck 
mobilized
(N=529)

Any adverse event 31.8 29.3 38.4 27.1 37.2

Including 30% worse NRS 36.4 34.4 41.6 29.4 41.6

Neck pain 3.3 3.5 nn 4.7 4.5

Low back pain 3.0 nn 10.2 1.2 4.2

Dizziness 2.5 1.7 4.8 5.9 3.6

Lightheaded 3.1 2.1 5.7 3.5 4.5

Headache 5.0 3.6 8.6 8.2 6.2

Radiating pain arm(s) 2.9 1.2 7.3 2.4 4.0

Radiating pain leg(s) 4.5 4.9 3.5 1.2 4.7

Pins and needles arm(s) 1.8 1.1 3.5 2.4 2.5

Pins and needles leg(s) 3.7 4.6 1.3 3.5 3.4

Generally unwell 5.6 4.7 7.9 5.9 7.2

Fatigue 10.9 8.5 17.1 7.1 15.9

Other 13.7 13.7 13.7 14.1 14.7

Sick leave 3.6 3.4 4.1 0.0 3.8

Consulted GP 2.0 2.2 1.6 1.2 1.7

Table 3; Percentages for severity and duration of adverse events, measured on a 5-point ordinal scale.

Type of adverse event N Severity Duration

1 2 3 4 5 1 2 3 4 5

Total 1138 1.9 3.2 6.7 4.7 2.2 1.1 1.9 7.2 3.7 3.4

Neck pain 38 0.0 0.4 2.2 0.7 0.1 0.0 0.3 1.8 0.4 0.8

Back pain 34 0.1 0.1 1.2 1.3 0.3 0.1 0.2 1.1 1.1 0.5

Dizziness 29 0.1 0.5 1.5 0.4 0.1 0.5 0.8 0.7 0.3 0.3

Lightheaded 34 0.4 0.6 1.3 0.7 0.0 0.2 1.1 0.9 0.5 0.4

Headache 56 0.0 0.4 2.8 1.5 0.2 0.0 1.1 2.4 0.9 0.6

Radiating pain arm(s) 33 0.2 0.1 1.2 1.4 0.0 0.0 0.5 1.1 0.5 0.8

Radiating pain leg(s) 51 0.0 0.3 2.2 1.7 0.4 0.0 0.2 1.1 1.3 1.9

Pins and needles arm(s) 20 0.1 0.3 0.7 0.6 0.1 0.0 0.4 0.4 0.5 0.4

Pins and needles leg(s) 42 0.1 0.5 1.9 1.0 0.2 0.0 0.4 1.3 0.5 1.5

Generally unwell 63 0.1 0.6 2.6 1.6 0.6 0.0 0.7 2.8 1.4 0.6

Fatigue 123 0.3 1.5 4.8 3.5 0.8 0.0 2.7 4.4 2.0 1.7
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Type of adverse event N Severity Duration

1 2 3 4 5 1 2 3 4 5

Other 155 0.9 2.2 5.7 3.7 1.1 0.4 1.1 6.5 2.9 2.6

LBP patients 823 1.5 3.0 6.3 4.6 1.7 1.1 1.8 7.0 4.3 2.9

Neck pain patients 315 3.2 3.5 7.6 5.1 3.5 1.3 2.2 7.6 2.2 4.8

Severity: (1) Very mild complaints, very few limitations; 2. Mild complaints, few limitations; 3. Moderate 
complaints, some limitations; 4. Substantial complaints, substantial limitations; 5. Severe complaints, 
severe limitations.
Duration: (1) Only a few minutes; (2) Longer than a few minutes, but shorter than a day; (3) Longer than a 
day, but shorter than a week; (4) Longer than a week, but shorter than a month, and (5) Continuous.

Discussion

This was a first study of adverse events reported by patients after treatment by MSK physicians 

in The Netherlands. In general, adverse events were reported by 31.8% of the patients, and 

were mostly reported to be short-lived and mild to moderately severe. Neck pain patients 

reported adverse events more frequently than low back pain patients (38.4% versus 29.3%), 

especially fatigue (17.1%). Some adverse events were reported to be more severe (6.9%) 

and longer lasting (7.2%), and some patients visited their GP (2.0%), or reported taking 

time off on sick leave (3.6%) due to the adverse events. There was no relation between the 

occurrence of adverse events and the global perceived effect of the treatment. 

Mild to moderately severe adverse events after SMT were reported by a number of 

observational studies, and by several RCT’s studying the effectivity of SMT. A systematic review 

by Carnes et al. presented a pooled proportion of patients reporting adverse events that was 

higher for the observational studies (41%), than for the RCT’s (22%)(7). It was suggested that 

in most RCT’s adverse events may be underreported because adverse events were not the 

primary outcome. RCT’s designed to evaluate adverse events reported proportions that were 

comparable to those reported by observational studies(6, 10). The proportion of adverse 

events in our study was low (31.8%) compared to other observational studies. However, 

comparing reports of adverse events is hampered by differences in study designs. First of 

all, different populations were recruited and different SMT techniques were applied. Patients 

were treated by chiropractors(8, 22-25), or by a mixed group of practitioners: chiropractors, 

physical therapists and osteopaths(26). Some studies recruited all patients consulting an 

SMT practitioner(6, 25), while other studies were limited to neck pain patients only(9, 10, 

24). Several studies recruited patients from a population that returned for treatment(10, 24), 

instead of new patients, which may have selected patients with positive previous experience 

with this treatment. Secondly, there is no standardised way to measure adverse events, 

and studies varied in the way that adverse events were evaluated. In some studies patient 
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questionnaires were used(22, 24, 26) while in other studies questionnaires were filled in 

by the treating therapist(25). And the questionnaires used varied from single open end 

questions(25) to closed sets of questions, listing several response options(6, 24). Thirdly, the 

time frame and the recall period varied between studies. In the study by Rubinstein et al., 

e.g., the occurrence of adverse events was measured prior to the 2nd and 4th visit, asking 

about any changes following the 1st and the 2nd and 3rd treatment respectively. In the study 

by Senstad et.al. the chiropractor asked about adverse events experienced after the previous 

treatment at the next visit.

Although comparison of the reported prevalence of adverse events after SMT between 

studies is not straightforward, our study contributes to the awareness that minor adverse 

events after SMT are common, but generally short-lived and not severe. To put these figures 

into perspective, in RCTs adverse events of SMT could be compared to those reported in 

control arms. Control groups treated by physical therapy or general practitioners reported 

adverse events less frequently than the SMT intervention groups(27), control groups receiving 

exercise treatment or sham manipulations reported similar percentages of adverse events(6, 

7, 28), and control groups receiving non-steroid anti-inflammatory medication reported 

adverse events more frequently(7). It is therefore not clear to what extent adverse events can 

be attributed to the SMT. Nevertheless, practitioners should be aware of the prevalence of 

non-serious adverse events.

Limitations
A limitation of our study is the substantial loss to follow-up. We found minor differences 

in baseline characteristics between patients who only answered the baseline questionnaire 

and patients who also answered the follow-up questionnaire. These differences were 

observed on variables that, in literature, seem to be not highly associated with adverse 

events. Furthermore, part of the patients who discontinued their participation answered a 

stop questionnaire, in which only a minority indicated that adverse events were the reason 

to discontinue their participation. Therefore we consider the risk of bias because of non-

response in our study as low.

Conclusion

A proportion of 31.8% of patients with low back pain or neck pain treated by musculoskeletal 

physicians in The Netherlands reported adverse events. Adverse events typically were short-

lived and not severe, but a small proportion of adverse events were reported to be more 

severe (6.9%) or longer lasting (7.2%). Neck pain patients displayed different patterns of 

adverse events compared to low back pain patients. Patients in whom the neck had been 
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treated with a mobilising technique more frequently reported adverse events, which was 

largely due to the frequent reporting of fatigue. There was no relation between the report of 

adverse events and the reported improvement after three months follow-up.
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