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Low back pain

Low back pain is one of the leading causes of disability worldwide and has a major 

socio-economic impact. 

In the Netherlands, prevalence of adults reporting low back pain is approximately 

20%. More than half of these patients visit their primary health care provider, such 

their general practitioner, physiotherapist, or chiropractor. The total cost of low back 

pain was 3,5 billion euro in 2007 (0.6% of GDP). 

This thesis has focused on two important aspects of (chiropractic) care for patients 

with chronic low back pain; the role of diagnostic imaging and the effect of spinal 

manipulative therapy (hereinafter referred to as: SMT).

Diagnostic imaging 

International and national guidelines recommend that you only request diagnostic 

imaging for low back pain if there is a suspicion of serious disease such as tumours 

and fractures, because missing this information can have major consequences for 

the patient. In all other cases, practice guidelines strongly advise against routinely 

imaging the spine, regardless of the duration of the complaints.

Diagnostic imaging not only leads to an increase in direct costs, but it also has a 

substantial rate of false positives. These are findings that do not explain low back pain 

but do lead to increased use of healthcare and even unnecessary back surgery.

In contrast to the recommendations of the guidelines, we see an increase in the use 

of imaging diagnostics in (para)medical practice. The use of MRI has increased in 

particular because there is an increased number of MRI scanners available but also 

because MRI scans shows a high degree of anatomical detail. In clinical practice MRI 

scans are used to reassure the patient and the healthcare provider.

As diagnostic imaging is still widely used, we have conducted research into various 

aspects of diagnostic imaging in (chiropractic) practice.

CHAPTER 10

314

10



544842-L-bw-deZoete544842-L-bw-deZoete544842-L-bw-deZoete544842-L-bw-deZoete
Processed on: 22-10-2020Processed on: 22-10-2020Processed on: 22-10-2020Processed on: 22-10-2020 PDF page: 313PDF page: 313PDF page: 313PDF page: 313

What is the diagnostic accuracy of reading MRI scans of the lumbar spine by 

chiropractors, chiropractic radiologists and medical radiologists (how well can these 

professionals assess MRI scans of the lumbar spine)? Can we improve the diagnostic 

accuracy with a new approach, called collective intelligence?

For diagnostic imaging to be useful in clinical practice, good reliability and validity 

(diagnostic accuracy) are essential requirements. The reliability indicates the extent 

to which a measurement is free from random measurement errors. The validity of a 

test is the degree of accuracy that a test should measure (for example, if a thermometer 

that measures body temperature consistently two degrees less than the actual body 

temperature, then this thermometer is reliable but not valid). Chapter 2 reports the 

reliability and validity of the assessment of specific radiological abnormalities such 

as tumours, fractures and hernias on MRI scans of the lumbar spine by chiropractors, 

chiropractic radiologists and medical radiologists.

A set of 300 blinded MRI scans were assessed by the three aforementioned groups 

(six assessors per professional group, without any information about the patient. Each 

reviewer assessed 100 scans in the first round and 50 of the these again in the second 

round three months later. Each reviewer noted whether specific abnormalities were 

seen. Because these abnormalities are not very common in practice, the number of 

abnormalities has been artificially increased in the set of 300 MRI scans.

The agreement was analysed per profession. This is expressed in percentage agreement 

and Kappa’s. Kappa’s less than 0.20 indicate a poor agreement, between 0.20 and 0.40 a 

fair agreement, between 0.40 and 0.60 a moderate agreement, between 0.60 and 0.80 a 

substantial agreement, and values   over 0.80 indicate a near perfect match. The majority 

of the kappa’s ranged between 0.3 and 0.6, which means a fair amount of agreement.

The sensitivity and specificity represent the validity. The sensitivity indicates the 

ratio of correctly assessed ‘abnormal’ MRI scans compared to all ‘abnormal’ MRI 

scans. The specificity gives the percentage between correctly assessed ‘normal’ MRI 

scans compared to all ‘normal’ MRI scans. Most sensitivities were between 70-80%. 

This means that 70-80% of the MRI scans with a specific abnormality were assessed as 

abnormal. For specificity, 60-70% of the ‘normal’ MRI scans were assessed as ‘normal’. 

This corresponds to a moderate validity. We did not demonstrate (significant) large 

differences in reliability and accuracy between the different occupational groups.

In conclusion, we demonstrated only a moderate reliability and validity in assessing 

lumbar spine MRI scans by chiropractors, chiropractic radiologists, and medical 
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radiologists. Therefore, this study supports the recommendations of the guidelines to 

be cautious with diagnostic imaging in the treatment of patients with low back pain.

Other studies evaluating diagnostic imaging by other healthcare practitioners report 

mixed results, ranging from poor to good for the validity and the reliability.

All things considered, this suggests that despite the fact that many radiographs 

and MRI scans are still being made, the assessment of them is not entirely reliable 

and valid. New ways to improve the accuracy of diagnostic imaging will have to be 

developed. In chapter 3 we report the results of such a new approach: ‘collective 

intelligence’. Collective intelligence is based on the principle that several people 

together can solve tasks better than someone alone.

In this study, we use the data from chapter 2 and from a previous study which assessed 

diagnostic accuracy of lumbar spinal radiographs. We combined the independent 

diagnoses of all assessors. We compared the decisions of the majority of the group 

with the results of the individual assessor alone.

Our results demonstrated that the accuracy increased with an increasing number 

of assessors in a group. Our groups of 'assessors' consistently outperformed the 

individual assessor. In summary, we can say that it seems wise to collaborate when 

assessing radiographs and MRI scans of the lumbar spine.

What do we know about diagnostic imaging in chiropractic practice? Do chiropractors 

adhere to the guidelines for the use of diagnostic imaging?

The use of imaging for low back pain is under debate. Clinical guidelines have 

been developed to provide recommendations for when to use imaging in low back 

patients. Unfortunately, these guidelines has not led to a reduction of imaging use in 

the total healthcare system. Therefore, chiropractors may also request unnecessary 

or inappropriate imaging. Chapter 4 presents the results of a descriptive study about 

diagnostic imaging in chiropractic practice in The Netherlands and Belgium. Several 

aspects of diagnostic imaging are presented: the use of radiographs and MRI scans, the 

opinions that chiropractors have towards imaging, the indications for using imaging 

and also whether chiropractors adhere to the diagnostic imaging guidelines. We also 

evaluated whether characteristics of the chiropractors are associated with the use of 

diagnostic imaging and the adherence to those guidelines.

All Dutch and Belgian chiropractors which were registered, were invited to fill out 

an extensive questionnaire. This questionnaire also included six different vignettes 
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(descriptions) of patients with acute or chronic low back pain, to investigate whether 

chiropractors adhere to the guidelines. Of the 340 invited chiropractors, 203 (60%) 

cooperated in this study. This response rate is comparable to other studies.

The majority of chiropractors indicate that they consider radiographs and MRI scans 

as an important part of their practice (83%) and that they would like direct referral for 

imaging (91%). Radiographs and/or MRI scans were already available in 41% of new 

patients who visit a chiropractor.

Most indications that chiropractors use to request imaging are in line with guidelines. 

The most common reason is for excluding contraindications, like fractures or tumours. 

In total, sixty percent of all chiropractors adhere to the imaging guidelines.

Chiropractors working in the Netherlands and chiropractors who graduated more 

recently, have a better adhere to the guidelines.

In conclusion, despite the current guidelines which discourages the use of diagnostic 

imaging, the majority of chiropractors still deem diagnostic imaging important and a 

substantial percentage still use diagnostic imaging in the treatment of LBP. Additional 

efforts are necessary in order to improve adherence to the guidelines.

The treatment effect of SMT

What is the effectiveness of SMT for patients with chronic low back pain? Can we 

identify subgroups of patients who benefit more or less from SMT?

Spinal manipulative therapy (SMT) is widely used to treat low back pain and has 

been examined in numerous randomised controlled trials of varying methodological 

quality and size. There are now 27 studies on the effect of SMT in acute low back 

pain and 47 on chronic low back pain. To evaluate the effectiveness of SMT for 

chronic low back pain, these trials have been summarized in several systematic 

literature reviews. These systematic summaries form the basis for recommendations 

in clinical guidelines for clinicians. Although these studies demonstrated that SMT 

is an effective treatment method for relieving pain and improving function (pain and 

function are very important for patients with low back pain), the recommendations 

in the international guidelines are not consistent. Therefore, we decided to update 

the systematic review published in 2011 on the effectiveness of SMT in patients with 

chronic nonspecific low back pain.
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Chapter 5 describes this systematic review. We found 21 new studies and a total of 

47 studies were summarized. Our study demonstrated that SMT results in the similar 

effects compared to other recommended therapies such as exercise therapy. The 

evidence is considered to be of moderate quality, which means that we have moderate 

confidence in the beneficial effect of SMT.

In summary, we can conclude that SMT is a good treatment option for chronic low 

back pain in addition to other recommended treatments such as exercise therapy. As 

with any treatment, healthcare providers should inform their patients of the potential 

risks of the side effects.

Chapter 6 describes the design of an individual participant data meta-analysis (IPD). 

This analysis is different from that in chapter 5 where we used aggregated data of 

published studies. In an IPD, all data of the original studies are requested from the 

authors. We combined all these data in one large database. A disadvantage is that 

not all data from all studies can be included; data from old studies were not always 

available or the authors could not be traced. The advantage of an IPD meta-analysis 

is that we were no longer dependent on the published data of the trials and the 

statistical techniques they used. The most important advantage of our IPD is that we 

could investigate if we could identify subgroups of patients that benefit more or less 

from SMT. In chapter 7 the results of this IPD meta-analysis for the effectiveness of 

SMT for patients with chronic low back pain are presented. The conclusion of this 

study is comparable to the conclusion of the systematic literature review in chapter 5, 

namely SMT results in the similar effects compared to other recommended therapies 

such as exercise therapy.

In chapter 8, we examined, if subgroups of patients who benefit more or less from 

SMT can be identified. We know from practice that SMT is effective in some, but 

not all, patients with chronic low back pain. It would be very desirable if patients 

for whom SMT is effective, can be identified in advance. Until now, studies have not 

distinguished between patients with specific characteristics (such as a difference in 

age, gender, BMI, activity level and comorbidities). It might be possible that the effect 

of SMT may be influenced by some of these characteristics. 

In conclusion, we did not find evidence that specific patient characteristics may help 

to identify patients who may benefit more from SMT compared to other treatments. 

The evidence was also considered to be of moderate quality, which means that we 

have moderate confidence in the results.
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The strongest point of this study is that we have combined data from more than 4000 

patients from 21 different studies into one large database. This is a lot of patients.

An important limitation was that there was a wide variation in measured 

characteristics and the way they were measured. Many researchers measured the 

same characteristics, but almost all did so in a different way. For example, examining 

whether patients exercise or how active the patients were; The first researcher just 

asked, 'Do you exercise, yes or no?' The second asked: 'What kind of sport do you 

do? The third asked: 'How many times a week do you exercise?' And others also 

inquired how long the patient has engaged in sport activities, or what was the level of 

intensity? There were also researchers who did not inquire at all about the patient’s 

sports or activity. There were also large difference in which other aspects of the low 

back pain were measured.

Future IPD meta-analyses will benefit from consensus on which characteristics should 

be included in trials and how they should be measured.

Discussion

The last chapter of this thesis is the discussion (chapter 9). The main findings are 

presented and discussed here. The chapter concludes with the implications for 

clinical practice and offers recommendations for further research.

Diagnosis

In summary, chiropractors and radiologists can moderately assess low back MRI 

scans, but the accuracy can be improved by working more in groups. Despite the 

current guidelines which discourage the use of diagnostic imaging, the majority of 

chiropractors still deem diagnostic imaging important and a substantial percentage 

still use diagnostic imaging in the treatment of LBP. Additional efforts are necessary 

in order to improve adherence to the guidelines.

When interpreting the results, we must bear in mind the following points: 1) our 'gold 

standard' was the opinion of an expert panel; 2) the study deviates from clinical practice 

because there were more abnormalities present in the data set, no clinical information 

was provided with the MRI scans, and all scans were from one hospital; 3) vignettes 

have been used (instead of ‘real’ patients) to measure adherence to guidelines and 4) 

the use of diagnostics imaging has been reported by the chiropractors themselves.
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Therapy

In conclusion: SMT is a good treatment option for chronic low back pain. There are 

no clear patient characteristics that can help us select patients who benefit from SMT.

When interpreting the results, we should take into account the following points: 1) 

large differences in the methodological quality of the included studies, 2) the fact that 

the outcomes and characteristics of the patients and the treatments differed per study, 

and 3) the fact that had we obtained data of only 50% of the studies. 

CHAPTER 10

320

10



544842-L-bw-deZoete544842-L-bw-deZoete544842-L-bw-deZoete544842-L-bw-deZoete
Processed on: 22-10-2020Processed on: 22-10-2020Processed on: 22-10-2020Processed on: 22-10-2020 PDF page: 319PDF page: 319PDF page: 319PDF page: 319

321

SUMMARY

10



544842-L-bw-deZoete544842-L-bw-deZoete544842-L-bw-deZoete544842-L-bw-deZoete
Processed on: 22-10-2020Processed on: 22-10-2020Processed on: 22-10-2020Processed on: 22-10-2020 PDF page: 320PDF page: 320PDF page: 320PDF page: 320


