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ABSTRACT 

Objectives. Baseline characteristics of low back pain patients differ substantially between care 

settings, but it is largely unknown if predictors are of equal importance across settings. The aim of 

this study was to investigate whether eight known predictors relate differently to outcomes in 

chiropractic practice and in general practice, and to which degree these factors may be helpful in 

selecting patients benefiting more from one setting or the other. 

Methods. Patient characteristics were collected at baseline, and outcomes of pain intensity (NRS 

0-10) and activity limitation (RMDQ 0-100) after 2, 12, and 52 weeks. Differences in the prognostic

strength between settings were investigated for each prognostic factor separately by estimating 

the interaction between setting and the prognostic factor using regression models. Between-

setting differences in outcome in high-risk and low-risk subgroups, formed by single prognostic 

factors, were assessed in similar models adjusted for a propensity score to take baseline 

differences between settings into account. 

Results. Prognostic factors were generally stronger associated with outcomes in general practice 

compared with chiropractic practice. The difference was statistically significant for “general 

health,” “duration of pain,” and “musculoskeletal comorbidity.” After propensity score 

adjustment, differences in outcomes between settings were insignificant but negative prognostic 

factors tended to be less influential in chiropractic practice except for “leg pain” and “depression”, 

which tended to have less negative impact in general practice. 

Conclusions.  Known prognostic factors related differently to outcomes in the two settings 

suggesting that some subgroups of patients might benefit more from one setting than the other. 

Key words: low back pain; primary care; cohort study; prognosis; prognostic factors. 
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BACKGROUND 

Low back pain (LBP) is the most common physical condition for which patients consult primary 

care clinicians, and thus the largest contributor to health care expenses in primary care,1 and 

numbers are rising.2 

Most evidence-based clinical guidelines recommend advice, education, exercises, and manual 

therapy as first-line treatments for LBP but offer no guidance as to which patients may benefit 

from which care pathways.3-4 An exception is the NICE guidelines which recommend considering 

the use of a risk stratification tool (for example the STarT Back tool) for patients consulting a 

healthcare provider for a new episode of LBP.5 

LBP is regarded as a multi-factorial pain syndrome and biological, psychological, and social factors 

affect the course of LBP.6 Historically, diagnosis is regarded as the primary guide to treatment and 

prognosis, but in the field of LBP, this model is challenged, as a pathoanatomical cause cannot be 

identified in 85% of  patients with LBP.7 As a consequence, it has been suggested that it is more 

useful for clinicians to use prognostic information from the patient history and clinical examination 

to inform their patients, to stratify patients for targeted intervention, or to identify specific factors 

in need of modification through treatment in order to improve patients’ outcomes.8 

In line with other reviews,6 a systematic review including 20 studies (10 842 patients) found the 

most valuable prognostic factors of persistent disabling LBP at a 1-year follow up to be poor 

general health, psychiatric comorbidities, maladaptive pain coping behaviors, non-organic signs, 

and functional impairment.9 Widespread pain,6 previous episodes,6 patients’ recovery 

expectations,10 leg pain location,11-12 and social factors, such as economic status and educational 

level,13-14 have also been shown to be associated with the course of LBP. 

Several studies show that patient profiles differ between settings,15-17 but it is largely unknown 

whether the above mentioned prognostic factors are of equal importance in different care 

settings and whether the presence or absence of any of these factors can indicate the best choice 

of care. One study investigated if the prognostic ability of the STarT Back Tool was influenced by 

care setting (chiropractic practice (CP), general practice (GP), physiotherapy, and spine center) and 

found that it was unaffected by care setting on its own, but affected by a number of patient 

characteristics that differed between the four patient populations.16 Thus, the STarT Back Tool did 
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not have the same prognostic ability in the four settings when used as an individual prognostic 

tool. Likewise, a study on patients’ recovery expectations showed a stronger association with 

outcomes in GP compared with CP10 and a study on LBP patients visiting CP and GP found that one 

of the strongest predictors of outcomes was an interaction between care setting and pain below 

the knee - indicating less negative influence of leg pain in CP than in GP.18 Identification of patient 

characteristics associated with better or worse outcomes in relation to different 

treatments/settings may help to individualize patient care pathways and thus improve outcomes. 

The aim of this study was to investigate whether known prognostic factors (leg pain, nerve root 

involvement (NRI), duration of pain, general health, recovery expectations, depression, number of 

previous episodes, and musculoskeletal comorbidity) relate differently to pain intensity and 

activity limitation at 2-week, 3-month, and 1-year follow up in CP and GP, and to which degree 

these factors may be helpful in selecting patients who will benefit from one or the other of the 

two settings.  

METHODS 

Setting and participants 

General practitioners and chiropractors invited patients with LBP to participate in a prospective 

observational study.  

General practitioners (n=800) in the Region of Southern Denmark were invited to participate in a 

quality development initiative by the Audit Project Odense. Eighty-eight of them agreed to 

participate and to include LBP patients over a period of 10 weeks in 2011.15 

Chiropractors (n=36) from 17 chiropractic clinics in a Danish practice-based research network of 

the Nordic Institute of Chiropractic and Clinical Biomechanics agreed to include consecutive LBP 

patients from September 2010 until January 2012.  

Patient recruitment, as well as the cohort, has previously been described in detail.15, 19 

In Denmark, general practice care is fully reimbursed, whereas chiropractic care is only partially 

covered (20-40%) by the national health insurance. Chiropractors are authorized by The Danish 

Health and Medicines Authority to diagnose and treat patients without referral. Thus, apart from 

the financial issue, there are no formal differences between the doctor-patient encounter in the 
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two settings. Patients received care as usual from their general practitioner or chiropractor and 

therefore the local ethics committee declared that the study did not need ethics approval 

according to Danish law (DNcoBR, 2011).20 The project was approved by the Danish Data 

Protection Agency (J-no. 2012-41-0762). 

Patients were included if they sought care for LBP of any duration, with or without leg pain, were 

18 to 65 years of age, could read and understand Danish, did not suffer from other pathology or 

inflammatory pain, did not require acute referral for surgery, and were not pregnant. Chiropractic 

patients were furthermore excluded if they had had more than one health care consultation for 

their LBP within the previous 3 months. Prior to giving consent, patients received oral and written 

information about the study procedures by the chiropractor or by a secretary. 

Data collection 

Patients consulting GP were given the baseline questionnaire following the first consultation and 

were asked to complete it at home and return it to the research unit in a prepaid envelope. 

Chiropractic patients completed a baseline questionnaire in the reception area before the first 

consultation and returned it in a sealed envelope to the clinic secretary who sent it to the research 

unit. In both settings, the included patients were given the 2-week follow-up questionnaire and a 

prepaid envelope at the initial consultation and follow-up questionnaires were mailed after 3 

months and after 1 year. 

Measurements 

Patient-reported baseline information 

Socio-demographic characteristics: age, sex, height (meters), weight (kilograms), physical work 

load (mainly sitting, sitting and walking, light physical work, or hard physical work), work status 

(nine categories compiled into employed, unemployed, or other), educational level (no 

qualification, vocational training, higher education of <3 years, higher education of 3-4 years, or 

higher education of >4 years), and smoking (smoker, ex-smoker, or non-smoker).  

LBP characteristics: duration of pain (<2 weeks, 2-4 weeks, 1-3 months, or >3 months), previous 

LBP episodes (0, 1-3, or >3), LBP last year (≤30 days or >30 days), LBP intensity (typical intensity of 

LBP during the last week measured on a Numeric Rating Scale (NRS) 0-10 (0: no pain, 10: worst 

imaginable pain)),21-23 leg pain intensity (typical intensity of leg pain during the last week 
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measured on an NRS 0-10 (0: no pain, 10: worst imaginable pain)),21-22, 24 sick leave (days off work 

due to LBP within the previous month, proportion reporting any days), and activity limitation 

(Roland Morris Disability Questionnaire (RMDQ) proportional score (0-100)).23, 25-26 

Psychological factors: recovery expectations measured on an NRS 0-10 (“How likely do you think it 

is that you will be fully recovered in 3 months?” (0: no chance, 10: high chance)),10 depressive 

symptoms (Major Depression Inventory (MDI) 0-50, sum score),27-28 Fear-Avoidance Beliefs 

Questionnaire (FABQ) physical activity scale (0-24, sum score), FABQ work scale (0-42, sum 

score).29 

General health: self-perceived general health measured by the EuroQol-5D Visual Analogue Scale 

0-100 (0: worst imaginable health state, 100: best imaginable health state).24, 30

STarT Back Tool: Three prognostic profiles: low-, medium-, and high-risk groups for persisting LBP 

disability.31-33 

Practitioner reported baseline information 

Pain location: local LBP; LBP + leg pain above the knee; LBP + leg pain below the knee. 

NRI: in GP, based on a yes/no question on the presence of abnormal neurological findings. In CP 

based on a lumbar neurological examination (straight leg raising test, femoral nerve stretch test, 

muscle strength, deep tendon reflexes, and sensitivity to touch or pinprick). 

Treatment planned: registered in CP as part of the examination form with four categories: manual 

treatment (six options), advice/information (four options), exercise (five options), other (three 

options). In GP, registered by the general practitioner as part of a questionnaire with three 

categories: medication (eight options), non-pharmacological treatment/exercises (four options), 

referral (10 options). In both settings, this was recorded during the first consultation. 

Outcomes

LBP intensity (NRS 0-10) and activity limitation (RMDQ 0-100) measured by questionnaires at a 2-

week, a 3-month and a 12-month follow up.  

Analyses 

Baseline characteristics were summarized using proportions with 95% confidence intervals (CI) for 

binary variables, and medians and 10th and 90th percentiles for continuous variables. Treatment 

in the two settings was described using proportions with 95% CIs. A dropout analysis was 

performed in relation to the prognostic factors, comparing patients who responded to the activity 



 7 

limitation questions at the 3-month follow up with patients who did not respond. The analysis was 

performed in the two settings separately. Statistical significance of differences between groups 

was assessed by the Pearson’s Chi-Square-test for binary variables and by the Kruskal-Wallis-test 

for continuous variables. 

 

To facilitate comparisons, we dichotomized each potential prognostic factor aiming at a smaller 

group with poor prognosis (low-risk versus high-risk subgroups of patients). Cut points for 

dichotomization were chosen based on distribution of the data and consensus among the authors 

on what seemed most clinically relevant. This resulted in the following definitions:  

Pain location: no pain below the knee versus pain below the knee or signs of NRI. 

NRI: no signs of NRI versus signs of NRI 

Duration of pain: <2 weeks versus 2 weeks or more 

Previous episodes: <4 previous episodes versus 4 previous episodes or more 

General health: 75% of patients reporting the best health versus 25% of patients reporting the 

worst health. 

Recovery Expectations: 75% of patients reporting the highest recovery expectations versus 25% of 

patients reporting the lowest recovery expectations. 

Depressive symptoms: MDI 19 versus >19 (19 suggested as an optimal cut-off score in a  

population-based sample34). 

Musculoskeletal comorbidity: Patients in GP were asked three questions: Do you suffer from: 1) 

“osteoarthritis?” 2) “rheumatoid arthritis or other rheumatic disease?” 3) “pain in the neck and 

shoulders?” These variables were combined to create the variable “musculoskeletal comorbidity,” 

yes/no. Chiropractic patients were asked: “Do you suffer from musculoskeletal pain other than 

LBP?”  

   

Both outcomes showed a skewed distribution in our population at all three follow-up time points, 

and hence we hesitated to use them as continuous outcomes in the primary analyses. To improve 

interpretation, we entered the outcome variables as ordinal outcomes based on the 

trichotomization <8, 8-29, and ≥30 for activity limitation, and 0, 1-3, and ≥4 for pain intensity. 

Values of NRS=0 and RMDQ <8 correspond to patients considering themselves recovered.35 The 

upper cut-points were chosen as the 75th percentile of the full sample. Consequently, ordinal 

logistic regression was the main tool. In the secondary analyses, we used the variables as 

continuous outcomes after log-transformation in a linear regression model, thus avoiding 
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potential loss of information due to the trichotomization. Specifically, we transformed the 

outcomes to a scale from 0 to 100 and then used the transformation log(10+x). In the 

interpretation of the results, we focused primarily on the 3-month outcomes, as the 2-week follow 

up may be too soon after initiating care, and after 12 months, the relation to the baseline status is 

reduced.  

First, we focused on the association between each prognostic factor and outcome. We addressed 

this by first reporting risk ratios from a multinomial logistic regression model allowing to depict 

the relation across the whole outcome range (three categories). Secondly, we used odds ratios 

(OR) from an ordinal logistic regression model to illustrate the OR for belonging to the group with 

the worst outcome (activity limitation scores ≥30/ LBP intensity scores ≥4) by using the group with 

the best outcome (activity limitation scores <8/ LBP intensity scores =0) as a reference category 

and ignoring the middle category. This allowed a simple comparison of the two settings. The 

difference of the OR between the two settings was visualized in forest plots and assessed by 

introducing an interaction term between the prognostic factor and setting in the ordinal logistic 

regression model. Interactions above 1 indicated a stronger association between the prognostic 

factor and poor outcome in the GP setting than in the CP setting.  

Next, we wanted to quantify differences in odds of poor outcome between the two settings within 

groups of patients defined as either high-risk or low-risk in relation to each prognostic factor. 

However, we had to take the substantial differences between the populations in the two settings 

into account. We approached this by a propensity score adjustment.36-37 In this approach, we first 

modeled the probability of belonging to each of the two settings as a function of potential 

prognostic factors. We used the predicted probability of visiting one setting, i.e., the propensity 

score, and also its square as the co-variate, in the ordinal logistic regression model to estimate the 

OR for poor outcome in GP versus CP for high-risk and low-risk subgroups defined by each 

prognostic factor. We reported the estimated between-setting outcome differences separately for 

the high-risk and the low-risk groups with ORs >1 indicating worse outcome in the GP setting, i.e., 

an advantage of CP. The difference in ORs between high-risk and low-risk groups was assessed by 

the interaction term between setting and risk group. An interaction > 1 can occur if the odds of 

poor prognosis are larger in GP than CP for both risk groups but are more pronouncedly so in the 

high-risk group, or if the odds of poor outcome are lower in GP than CP for low-risk patients and 



9 

the reverse is true for high-risk patients; i.e., there is an advantage for only the high-risk group in 

the CP setting.  An interaction < 1 can occur, when the role of CP and GP are reversed.  

Thus, interactions in this analysis were computed as the ratios between the OR (GP versus CP) in 

the high-risk groups and OR (GP versus CP) in the low-risk groups with CIs and p-values based on 

Wald-tests, using the statistical independence of the two analyses.  

Covariates to be included in the propensity score were chosen based on existing evidence on 

prognostic factors.6, 38-39 Thus, to investigate the feasibility of a propensity score-based analysis, 

we first generated a propensity score based on a logistic model including all variables described 

under patient-reported baseline information as well as pain location and signs of NRI. We 

excluded, a priori, 37 subjects with missing values in seven or more variables. Remaining missing 

values were handled by the missing indicator approach whenever at least 10 missing values were 

present in the variable, allowing that incompleteness may be predictive for the choice of setting. 

This way, 1226 (of overall 1274) subjects could be included in the analysis. All continuous variables 

were entered in the model also with their square. The overlap of the propensity scores in the two 

patient groups was rather limited: the 75th percentile in the CP group was far below the 25th 

percentile in the GP group (Appendix 1, Figure 1). To increase the overlap, we constructed a 

reduced model including age, sex, level of education, working status, pain location, duration of 

pain, number of previous episodes, general health, depression, patients’ recovery expectations, 

and musculoskeletal comorbidity, but again we observed a limited overlap (Appendix 1, Figure 1). 

Since we were interested in the estimation of outcome differences between settings in subgroups, 

we considered a propensity score for each subgroup separately. Based on the reduced model, we 

again observed a limited overlap in nearly all subgroups (Appendix 1, Figure 2). These results 

reflect the substantial difference in the composition between the two populations. The limited 

overlap between the two populations implies that only a small proportion of the populations 

could actually contribute to the assessment of the adjusted outcome differences, and we had to 

expect rather wide CIs. Since we could not achieve any overlap in the group of patients with NRI, 

we excluded this factor from our further investigation.  

All analyses were performed using STATA 15. 

RESULTS  
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The cohort (947 chiropractic patients and 324 patients from GP) is described in detail in previous 

publications.15, 40 The average age was 44 years and 47% were females. Patients in GP were 

characterized by overall greater severity, e.g. a higher percentage of patients with signs of NRI and 

poorer self-perceived general health (Table 1).  

The response rate at the 3-month follow up was slightly lower in CP compared with GP (78% 

versus 84%). When comparing non-responders with responders, non-responders were younger 

(CP: 39 versus 45 years of age; GP: 42 versus 47 years of age), a larger proportion were males (CP: 

62% versus 53%; GP: 63% versus 42%), and a larger proportion were depressed (CP: 16% versus 

10%; GP: 60% versus 22%). In CP, a slightly larger proportion of the non-responders reported low 

recovery expectations (26% versus 19%) whereas in GP, a smaller proportion of non-responders 

compared with responders reported musculoskeletal comorbidity (14% versus 42%), and also non-

responders reported a higher level of activity limitation (RMDQ proportional score of 74 versus 61) 

(Appendix 2). 

Most patients in GP received some form of pain medication (85%), around half received non-

pharmacological treatment or exercises, one fourth were referred for imaging, and 59% were 

referred to another health care provider. Almost all chiropractic patients received manual therapy, 

90% received advice and 70% received exercises (Appendix 5). 

Most of the prognostic factors were associated with both outcomes in both settings at all three 

follow-up time points with increasing relative risks with increasing outcome level. Details for the 3- 

month follow up are presented in Tables 2a-b and for the other follow-up time points in Appendix 

3. Figure 1 illustrates the associations between the predictors and the two outcomes. The OR

between predictor and outcome is depicted graphically for the two settings separately, followed 

by the actual figures. The last column shows the magnitude and the CI of the interaction term 

between setting and predictor. When comparing the prognostic value of each factor between the 

two settings at the 3-month follow up (Figure 1), we observed a stronger association with poor 

outcome in the GP setting (interaction >1) in 15 out of 16 comparisons, with the difference being 

most pronounced and reaching statistical significance for general health, duration of pain, and 

musculoskeletal comorbidity. This general tendency towards a more pronounced association 

between predictor and outcome in the GP setting was also observable – but less pronounced – at 

the 1-year follow up and in relation to activity limitation at the 2-week follow up (Figure 1). Similar 

results were seen when using log transformed continuous outcomes in the secondary analyses, 

where, in addition, NRI was observed to have a stronger association with pain in the chiropractic 
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setting than the GP setting at 2 weeks, but not at later time points and not with activity limitation 

(Appendix 4).  

Figure 2 illustrates the associations between setting and outcome. The first two lines show the 

unadjusted and the adjusted overall OR for a poor outcome in the GP setting with the CP setting 

as reference, i.e., OR >1 indicating worse outcome in the GP setting and <1 indicating worse 

outcome in the CP setting. This is followed by adjusted estimates of the between-setting outcome 

differences within the different subgroups. As in Figure 1, the last column displays the interaction 

term and its CI. In the first line, we observed ORs >1 reflecting worse outcome in the GP setting, 

which was expected due to the higher number of high-risk patients in this setting as seen in Table 

1. Indeed, when adjusting for the propensity score, the difference between settings with respect

to activity limitation almost disappeared and the disadvantage of the GP setting with respect to 

LBP intensity was much less pronounced (second line of the illustrations in Figure 2). However, our 

main interest was the difference in between-setting differences when comparing high-risk and 

low-risk patients. After 3 months, we observed for 5 out of 7 prognostic factors, an interaction of > 

1 for both outcomes. For LBP intensity, this was due to a more pronounced advantage of CP in the 

high-risk groups than in the low-risk groups. For activity limitation, this was in 4 cases (general 

health, recovery expectations, previous episodes, musculoskeletal comorbidity) due to a lack of 

advantage for CP in the low-risk group whereas the high-risk group had higher odds of poor 

outcome with GP. In one case (duration of pain), it was due to a less pronounced disadvantage of 

CP in the high-risk group. In 2 out of the 7 cases (leg pain and depression) we observed an 

interaction < 1 for both outcomes. This was once due to a more pronounced advantage of CP in 

the low-risk group, once due to the presence of an advantage of GP only in the high-risk group, 

and twice due to a more pronounced advantage of GP in the high-risk group. Similar results were 

found at 2-week and 1-year follow up (Figure 2) and also when using log transformed continuous 

outcomes (Appendix 4). It should, however, be noted that none of the interactions presented in 

Figure 2 reached statistical significance, which may be a consequence of the rather limited overlap 

in the propensity scores.  

DISCUSSION  

To our knowledge, this is the first study to investigate whether known prognostic factors for acute 

and chronic LBP patients relate differently to outcomes in CP and GP when taking a large number 

of baseline characteristics into account. We observed a tendency for prognostic factors to have a 
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stronger prognostic value in GP than in CP. There are many possible explanations for this. For 

example, the overall substantial difference in risk composition between settings and a probability 

of cumulative risk with many high-risk prognostic factors co-occurring as seen to a larger degree in 

GP than in CP. However, it is also possible that one setting is more capable in managing the 

challenges associated with some high-risk patients.  

When investigating in more detail whether one setting was more capable in managing the 

challenges associated with some high-risk subgroups, we had to realize that this question was 

difficult to answer. The patient populations in the two settings were very different with only a 

small subgroup of patients sharing a similar risk profile, rendering propensity score adjustment 

difficult. Consequently, adjusted estimates of the associations between outcome and setting could 

only be assessed with large uncertainty. A larger sample, particularly from GP, would have 

increased the number of comparable patients, but is not likely to have provided a larger overlap 

between cohorts. Furthermore, the propensity score adjustment is imperfect, as the patient’s 

choice between the two settings might also depend on factors not measured in our data, e.g. the 

patient’s previous experience with both settings. We have tried to take these limitations into 

account by not focusing on the absolute values of between-setting outcome differences but rather 

on the extent to which these differed when comparing high-risk and low-risk subgroups. Roughly 

speaking, such a comparison remains valid even if the estimated associations are biased, as long as 

the bias does not depend on the subgroups considered. It may be argued that the lack of 

adjustment for variables, like previous experience with the setting, is likely to imply the same bias 

in all subgroups.  

When evaluating the value of our attempt to estimate outcome differences between settings from 

observational data, one should consider whether a randomized controlled trial could result in 

more valid estimates. Since the choice of the setting is probably based on personal experience, 

offering a randomized choice of the setting to patients may lead to low recruitment rate, altered   

effects of expectations on outcome and, even worse, highly selective recruitment. Thus, the 

substantial differences in population between the two settings should not be seen as a specific 

limitation of our study, but rather as a genuine challenge of any comparison between settings.  
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Despite the challenges associated with adequate adjustment, when adjusting for the propensity 

score, the large observed advantage of the CP setting for the total cohort was strongly diminished, 

in fact, it almost disappeared in relation to activity limitation. 

When looking at subgroups, some interesting tendencies could be observed. For five factors, our 

results suggest a more pronounced potential advantage of CP in the high-risk groups compared to 

the low-risk groups. For the two remaining factors, depression and pain below the knee, we 

observed potentially more favorable results in the high-risk groups in the GP setting. The latter 

finding is in contrast to Nyiendo et al.18 who found an advantage of a chiropractic setting over a 

GP setting for patients with leg pain below the knee. However, this difference may be explained by 

longer pain duration in their sample (>6 weeks duration versus 0-4 weeks duration in three out of 

four patients in our sample). Actually, for patients with longer duration of pain we found a 

potential advantage of the chiropractic setting, which is in line with the findings from Nyiendo et 

al.18 

Patients with musculoskeletal comorbidity may be those for whom chiropractic could be expected 

to offer the most benefit, and indeed a potential advantage of the CP setting was observed here 

(Figure 2). In contrast, chiropractic has little to offer, specifically, for depressed patients, and 

hence it may not be surprising that we observed a potential advantage of GP for these patients. 

Regardless of the explanation of the differences in associations, the practical implication is that 

when general practitioners and chiropractors inform their patients about the expected outcome in 

their setting, they may have to focus differently on different factors. For example, for outcomes at 

3 months, musculoskeletal comorbidity and poor general health seem to play a larger role in the 

GP setting than in the chiropractic setting.  

In many healthcare systems, the general practitioner acts as the primary contact and as a gate-

keeper also for people seeking care for LBP. Traditionally, however, general practitioners receive 

little training in managing musculoskeletal problems, and surveys indicate a lack of confidence in 

managing these conditions.41 Therefore, it has been argued that other healthcare providers, 

including chiropractors, might be well suited as primary contact for people with, for example, 

LBP.42-43 One counterargument for this has been that general practitioners are better at managing 

people with multimorbidity compared with, for example, chiropractors who have a narrower 

scope of practice.42-43 However, our results did not support that patients with co-morbidity are 

better cared for in GP compared with CP in relation to their LBP outcomes. 
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Loss to follow-up may have affected some of our results. For example, 60% of non-responders in 

GP were depressed compared with only 22% of responders. We cannot exclude that there is a 

relation between the outcome and non-response, and that this relation is different in low-risk and 

high-risk patients, which can bias estimates of the prognostic associations or setting differences.  

Dichotomization of the potential prognostic variables inevitably results in loss of information when 

aiming to establish interactions. However, when using these factors in their continuous form, 

potential non-linear relations and interactions must be considered, rendering analysis and 

interpretation difficult. Hence, we feel that dichotomization is helpful to improve clarity.  The 

chosen cut points may also have affected the results. For example, we dichotomized depressive 

symptoms (MDI (total) >19 ) based on a study by Forsell et al who studied a general population 

sample from Sweden,34 whereas Bech et al. recommended a cut point of 26 based on a sample 

from a psychiatric department.27 A cut point of 26 would have resulted in a very small group of 

depressed patients in our primary care cohort which, in turn, would have resulted in very insecure 

estimates in the analyses and since the subgroup of interest for our investigation was not clinically 

depressed patients but merely patients with higher scores compared with lower scores of 

depressive symptoms, we chose the lower cut point.  

Categorization of the outcomes also results in loss of information. However, results from the 

sensitivity analyses using logarithmic transformed continuous outcomes were similar to results 

from the analyses utilizing categorized outcomes, thereby, increasing our confidence in the results 

based on the categorized outcomes. 

All patients in our study received “usual care” - a dynamic entity in which health care providers 

ideally adjust their management of patients based on the latest evidence. Usual care is clearly not 

the same in CP and GP and even within each setting, patients may experience differences between 

practitioners. Furthermore, during the course of a year, patients are likely to consult several 

health care providers. This is to be expected and, in our opinion, the overall care delivered reflects 

the “usual care” that patients would expect in the respective settings. Consequently, what we 

have investigated is the outcome to be expected based on the choice of initial care provider, 

recognizing that also other providers may be involved subsequently.  
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CONCLUSION 

Most of the investigated prognostic factors for developing persistent pain and disability were 

more strongly associated with outcomes in the GP setting compared with the chiropractic setting. 

For five factors (duration of pain, previous episodes, general health, recovery expectations, and 

musculoskeletal comorbidity) our results indicated a more pronounced potential advantage of CP 

in the high-risk groups compared to the low-risk groups. For the two remaining factors, depression 

and pain below the knee, we observed potentially more favorable results in the high-risk groups in 

the GP setting. However, based on this study, we cannot deduce whether LBP patients benefit the 

most from seeking care from a chiropractor or a general practitioner.  

Table 1 Baseline characteristics of low back pain patients in chiropractic and general practice in 
Denmark 

All patients Chiropractic 
patients 
n=947 

General practice 
patients 
n=324 

P-value§

Age in years* 44 (28-59) 43 (28-59) 46 (27-59) <0.01 

Females# 47 (45-50) 45 (42-48) 55 (49-60 <0.01 

Low back pain + leg pain above knee# 
Leg pain below knee + nerve root 
involvement # 

87 (84-88) 

13 (12-16) 

90 (88-92) 

10 (8-12) 

69 (62-75) 

31 (25-38) 

<0.001 

Nerve root involvement, no# 
Nerve root involvement, yes# 

96 (95-97) 
4 (3-5) 

98 (97-99) 
2 (1-3) 

89 (83-92) 
11 (8-17) 

<0.001 

General health, 75% best# 
General health, 25% worst# 

72 (70-75) 
28 (25-30) 

77 (74-79) 
23 (21-26) 

59 (53-64) 
41 (36-47) 

<0.001 

Expectations, 75% highest# 
Expectations, 25% lowest# 

73 (71-76) 
27 (24-29) 

79 (77-82) 
21 (18-23) 

55 (49-61) 
45 (39-51) 

<0.001 

Duration of pain <2 weeks# 
Duration of pain ≥2 weeks# 

57 (54-59) 
43 (41-46) 

62 (59-66) 
38 (34-41) 

39 (33-44) 
61 (56-67) 

<0.001 

Previous episodes 0-3# 
Previous episodes >3# 

48 (45-51) 
52 (49-55) 

51 (48-55) 
49 (45-52) 

38 (32-44) 
62 (56-67) 

<0.001 

Not depressed# 
Depressed# 

85 (83-87) 
15 (13-17) 

89 (87-91) 
11 (9-13) 

72 (67-77) 
28 (23-33) 

<0.001 

No musculoskeletal comorbidity# 
Musculoskeletal comorbidity# 

83 (81-85) 
17 (15-19) 

88 (86-90) 
12 (10-14) 

64 (58-70) 
36 (30-42) 

<0.001 

Low back pain intensity  
(numeric rating scale 0-10)* 

7 (4-9) 7 (3-9) 7 (4-9) >0.01
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Activity limitation  
(Roland Morris Disability Questionnaire, 
proportional score 0-100)* 

57 (17-83) 52 (17-83) 61 (22-87) <0.001 

*Median (10%, 90% centiles) 
#Proportion (95%CI) 
§P-value for statistical significance of difference between the two settings 
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Table 2a Associations between known prognostic factors and activity limitation at 3-month follow up in patients in chiropractic and general 
practice (activity limitation as categorical variable) 

 Chiropractic practice General practice 

 Medium  
activity limitation* 

n=212 
RR§ (95%CI) 

High  
activity limitation* 

n=161 
RR§ (95%CI)  

Medium  
activity limitation* 

n=72 
RR§ (95%CI) 

High  
activity limitation* 

n=118 
RR§ (95%CI)  

Pain below knee or NRI# 2.25 (1.16-4.38) 5.14 (2.75-9.57) 1.32 (0.44-3.97)        5.73 (2.28-14.45) 

NRI# 4.38 (0.84-22.8) 9.56 (2.00-45.5)   3.48 (0.35-34.64) 12.75 (1.62-100.43) 

Poor general health#  1.10 (0.71-1.69) 2.90 (1.90-4.41) 0.84 (0.39-1.80)        4.48 (2.38-8.45) 

Low expectations# 2.11 (1.30-3.40) 5.25 (3.29-8.37) 1.11 (0.54-2.30) 5.85 (3.10-11.02) 

Duration ≥2 weeks# 2.51 (1.74-3.60) 3.69 (2.48-5.48) 1.96 (1.01-3.80) 6.98 (3.63-13.42) 

More than 3 previous episodes# 1.61 (1.14-2.27) 2.26 (1.54-3.31) 1.20 (0.62-2.31)         2.42 (1.33-4.41) 

Depressed# 1.92 (1.03-3.59) 3.50 (1.92-6.38) 1.31 (0.50-3.42)         4.16 (1.89-9.17) 

Musculoskeletal comorbidity# 0.68 (0.38-1.23) 1.72 (1.03-2.88) 2.08 (0.83-5.25) 6.91 (3.04-15.69) 
# Pain below knee or NRI= LBP with leg pain below the knee and/or LBP with signs of nerve root involvement (NRI) versus local LBP or LBP with leg pain above the knee; NRI = signs 

of nerve root involvement yes versus no; poor general health= 25% of patients reporting the worst general health versus 75% of patients reporting the best general health; low 
expectations=25% of patients reporting the lowest recovery expectation versus 75% of patients reporting the highest recovery expectation; duration ≥2 weeks versus duration <2 
weeks; More than 3 previous episodes versus 0-3 previous episodes; depressed= Major Depression Inventory 0-50, sum score. Dichotomized: depressed if >19; musculoskeletal 
comorbidity yes versus no. 

*Medium activity limitation: Roland Morris Disability Questionnaire proportional score (0-100) ≥8 & <30. High activity limitation: ≥30.  
§Risk Ratios are relative to the lowest category of scores measured on the Roland Morris Disability Questionnaire. 
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Table 2b Associations between known prognostic factors and low back pain intensity at 3-month follow up in patients in chiropractic and general 
practice (low back pain as categorical variable) 

 Chiropractic practice General practice 

 Medium LBP intensity* 

n=330 
RR§ (95%CI) 

High LBP intensity* 

n=111 
RR§ (95%CI) 

Medium LBP intensity* 

n=117 
RR§ (95%CI) 

High LBP intensity* 

n=107 
RR§ (95%CI) 

Pain below knee or NRI# 1.69 (0.93-3.07) 3.19 (1.60-6.35) 2.37 (0.74-7.61)  4.26 (1.33-13.71) 

NRI#     2.70 (0.72-10.05)   2.70 (0.54-13.61)   3.00 (0.35-25.46)   5.77 (0.70-47.31) 

Poor general health# 1.17 (0.79-1.72) 1.80 (1.09-2.97) 1.68 (0.77-3.67) 4.48 (2.06-9.74) 

Low expectation# 2.78 (1.74-4.44) 5.19 (2.97-9.06) 1.92 (0.89-4.17)   6.89 (3.15-15.08) 

Duration ≥2 weeks# 2.49 (1.75-3.53) 3.72 (2.35-5.91) 3.22 (1.58-6.55) 13.05 (5.84-29.17) 

More than 3 previous episodes# 2.14 (1.55-2.96) 1.96 (1.26-3.06) 2.88 (1.45-5.74) 3.75 (1.85-7.60) 

Depressed# 1.96 (1.04-3.71) 5.22 (2.62-10.4) 0.74 (0.30-1.80) 2.17 (0.95-4.97) 

Other musculoskeletal problems # 0.85 (0.51-1.42) 1.93 (1.07-3.48) 1.51 (0.55-4.14)   6.44 (2.42-17.16) 
# Pain below knee or NRI= LBP with leg pain below the knee and/or LBP with signs of nerve root involvement (NRI) versus local LBP or LBP with leg pain above the knee; NRI = signs 

of nerve root involvement yes versus no; poor general health= 25% of patients reporting the worst general health versus 75% of patients reporting the best general health; low 
expectations=25% of patients reporting the lowest recovery expectation versus 75% of patients reporting the highest recovery expectation; duration ≥2 weeks versus duration <2 
weeks; More than 3 previous episodes versus 0-3 previous episodes; depressed= Major Depression Inventory 0-50, sum score. Dichotomized: depressed if >19; musculoskeletal 
comorbidity yes versus no. 

*Medium LBP intensity: Numeric rating scale (0-10) ≥1 & <4; High LBP intensity: Numeric rating scale ≥4. 
§Risk Ratios are relative to the lowest category of LBP intensity scores 
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Figure 1   Associations between predictors and poor outcome in chiropractic practice and in general practice. Interactions assess the difference in 
association between the two settings. Interactions above 1 indicate a larger odds ratio (OR) for worse outcome in the general practice setting.  

 
 
 
 



 20 

Figure 2   Odds ratios (OR) for poor outcome in general practice compared with chiropractic practice for the total sample (lines 1 and 2) and for 
subgroups of patients defined by seven prognostic factors. Interactions assess the difference in association between low-risk and high-risk 
patients. Interactions above 1 indicate a larger outcome difference between the general practice setting and the chiropractic setting in the high-
risk group compared with the low-risk group. 

 
adj = propensity score adjusted analyses. All subgroup analyses are propensity score adjusted.  
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FIGURE 1 Full model including all patient-reported baseline variables. All continuous variables 
entered the propensity model together as a quadratic function. Reduced model including the 
variables: age, sex, level of education, working status, pain location, duration of pain, number of 
previous episodes, general health, depression, patients’ recovery expectations, and 
musculoskeletal comorbidity 
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PROPENSITY SCORE ANALYSES 

Appendix 1



 
FIGURE 2 Propensity score in each subgroup based on the reduced model 
 

 



 
 

DROPOUT ANALYSES 
 

Activity limitation at 3-month follow up, proportion (95% CI) 
 

 Chiropractic patients General practice patients 
 Activity 

limitation 
Responders 

Activity 
limitation 

Non-responders 

p-value Activity 
limitation 

Responders 

Activity 
limitation 

Non-responders 

p-value§ 

Age in years* 45 (29-60) 39 (24-56) <0.001 47 (29-60) 42 (23-58 0.03 
Females# 47 (43-50) 38 (32-45) 0.03 58 (52-64) 37 (25-52) <0.01 
Leg pain location#: 
Local LBP/LBP+LP AK 
LBP+LP BK/NRI 

 
90 (88-92) 
10 (8-12) 

 
90 (85-94) 
10 (6-15) 

 
0.96 

 
72 (64-78) 
28 (22-36) 

 
56 (38-73) 
44 (27-62) 

 
0.09 

No signs of NRI# 
Signs of NRI # 

98 (97-99) 
2 (1-3) 

97 (94-99) 
3 (1-6) 

0.71 89 (84-93) 
11 (7-16) 

84 (66-94) 
16 (6-34) 

0.42 

Duration of pain#:  
<2 weeks  
≥2 weeks 

 
64 (60-67) 
36 (33-40) 

 
59 (51-65) 
41 (35-49) 

 
0.21 

 
37 (31-43) 
63 (57-69) 

 
50 (33-67) 
50 (33-67) 

 
0.15 

Previous episodes#: 
0-3 previous episodes 
>3 previous episodes 

 
52 (49-56) 
48 (44-51) 

 
47 (40-55) 
53 (45-60) 

 
0.22 

 
37 (31-43) 
63 (57-69) 

 
50 (33-67) 
50 (33-67) 

 
0.14 

General Health#: 
75% reporting the best 
health 
25% reporting the worst 
health 

 
76 (74-80) 

 
22 (20-26) 

 

 
77 (71-83) 

 
23 (17-29) 

 

 
0.98 

 
62 (56-68) 

 
38 (32-44) 

 
65 (51-77) 

 
35 (23-49) 

 
 

0.66 

Recovery Expectations#: 
75% reporting highest 
expectations 
25% reporting lowest 
expectations 

 
81 (78-84) 

 
19 (16-22) 

 
74 (68-80) 

 
26 (20-32) 

 
0.02 

 
57 (51-63) 

 
43 (37-49) 

 
69 (55-81) 

 
31 (19-45) 

 
0.10 

Not depressed# 
Depressed# 

90 (88-92) 
10 (8-12) 

84 (78-88) 
16 (12-22) 

<0.01 78 (73-83) 
22 (17-27) 

40 (28-55) 
60 (45-72) 

<0.001 

MSK comorbidity 
No MSK comorbidity 

88 (85-90) 
12 (10-15) 

89 (84-93) 
11 (7-16) 

0.58 42 (34-51) 
58 (49-66) 

14 (3-48) 
86 (52-97) 

0.04 

Low back pain intensity* 
(NRS 0-10) 

7 (4-9) 7 (3-9) 0.37 7 (4-9) 8 (4-10) 0.09 

Activity limitation*  
(RMDQ proportional 
score) 

57 (17-83) 52 (17-83) 0.63 61 (21-87) 74 (23-96) 0.04 

Abbreviations: CI, confidence interval; LBP, Low Back Pain; LP, Leg Pain; AK, Above Knee; BK, Below Knee; NRI, 
Nerve Root Involvement; MSK, Musculoskeletal; NRS, Numeric Rating Scale; RMDQ, Roland Morris Disability 
Questionnaire 
*Median (10%, 90% centiles); #Proportion (95%CI) 
§P-value for statistical significance of difference between responders and non-responders 
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APPENDIX 3 
Associations between known prognostic factors and activity limitation and low back pain intensity 

in patients in chiropractic and general practice 

Associations between known prognostic factors and activity limitation at 2-week follow up in patients in chiropractic and general 
practice (activity limitation as categorical variable) 

CHIROPRACTIC PRACTICE GENERAL PACTICE 
Medium  

activity limitation* 
n=226 

RR§ (95%CI) 

High  
activity limitation* 

n=364 
RR§ (95%CI)  

Medium  
activity limitation* 

n=57 
RR§ (95%CI) 

High  
activity limitation* 

n=191 
RR§ (95%CI)  

Pain below knee or NRI# 1.40 (0.60-3.33) 3.01 (1.44-6.29) 0.88 (0.14-5.35) 4.44 (0.96-20.45) 
NRI#  0.89 (0.12-6.36) 3.30 (0.73-14.92) Could not be estimated Could not be estimated 

Poor general health#   1.29 (0.77-2.17) 2.45 (1.55-3.87) Could not be estimated Could not be estimated 

Low expectations#  1.38 (0.78-2.46) 2.68 (1.62-4.44) 1.82 (0.63-5.24) 4.42 (1.72-11.36) 
Duration ≥2 weeks#  1.94 (1.28-2.94) 1.79 (1.22-2.62) 1.32 (0.53-3.27) 3.50 (1.57-7.83) 
More than 3 previous episodes#  1.71 (1.16-2.53) 1.82 (1.27-2.61) 1.18 (0.48-2.94) 1.48 (0.67-3.26) 
Depressed#  1.55 (0.64-3.78) 4.45 (2.08-9.54) 3.29 (0.38-28.75) 11.61 (1.54-87.45) 
Musculoskeletal comorbidity#  0.81 (0.43-1.53)  1.24 (0.72-2.11) 1.38 (0.37-5.05) 2.88 (0.91-9.11) 

Associations between known prognostic factors and low back pain intensity 2-week follow up in patients in chiropractic and general 
practice (low back pain as categorical variable) 

CHIROPRACTIC PRACTICE GENERAL PACTICE 
Medium LBP intensity** 

n=348 
RR§ (95%CI) 

High LBP intensity** 

n=233 
RR§ (95%CI) 

Medium LBP intensity** 

n=91 
RR§ (95%CI) 

High LBP intensity** 

n=176 
RR§ (95%CI) 

Pain below knee or NRI# 0.44 (0.17-1.15) 1.18 (0.47-3.01) 0.33 (0.04-2.56) 0.49 (0.07-3.65) 
NRI# Could not be estimated Could not be estimated 0.12 (0.01-1.01) 0.12 (0.02-0.97) 

Poor general health#  1.11 (0.49-2.48) 2.36 (1.05-5.32) Could not be estimated Could not be estimated 

Low expectations# 3.62 (0.85-15.43) 10.11 (2.39-42.84) 2.66 (0.30-23.14) 7.42 (0.87-62.98) 
Duration ≥2 weeks# 2.76 (1.20-6.37) 4.57 (1.96-10.67) 1.13 (0.24-5.37) 3.73 (0.80-17.33) 
More than 3 previous episodes# 1.40 (0.74-2.64) 2.20 (1.14-4.24) 1.94 (0.41-9-22) 2.41 (0.52-11.11) 
Depressed# 2.01 (0.46-8.73) 5.06 (1.18-21.66) 1.28(0.25-18.11) 2.12 (0.25-18.11) 
Musculoskeletal comorbidity# 1.03 (0.39-2.77) 1.46 (0.54-3.94) 0.26 (0.03-1.99) 0.92 (0.13-6.77) 
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Associations between known prognostic factors and activity limitation at 3-month follow up in patients in chiropractic and general 
practice (activity limitation as categorical variable) 

 CHIROPRACTIC PRACTICE GENERAL PACTICE 

 Medium  
activity limitation* 

n=212 
RR§ (95%CI) 

High  
activity limitation* 

n=161 
RR§ (95%CI)  

Medium  
activity limitation* 

n=72 
RR§ (95%CI) 

High  
activity limitation* 

n=118 
RR§ (95%CI)  

Pain below knee or NRI# 2.25 (1.16-4.38) 5.14 (2.75-9.57) 1.32 (0.44-3.97)        5.73 (2.28-14.45) 

NRI# 4.38 (0.84-22.8) 9.56 (2.00-45.5)   3.48 (0.35-34.64) 12.75 (1-62-100.43) 

Poor general health#  1.10 (0.71-1.69) 2.90 (1.90-4.41) 0.84 (0.39-1.80)        4.48 (2.38-8.45) 

Low expectations# 2.11 (1.30-3.40) 5.25 (3.29-8.37) 1.11 (0.54-2.30) 5.85 (3.10-11.02) 

Duration ≥2 weeks# 2.51 (1.74-3.60) 3.69 (2.48-5.48) 1.96 (1.01-3.80) 6.98 (3.63-13.42) 

More than 3 previous episodes# 1.61 (1.14-2.27) 2.26 (1.54-3.31) 1.20 (0.62-2.31)         2.42 (1.33-4.41) 

Depressed# 1.92 (1.03-3.59) 3.50 (1.92-6.38) 1.31 (0.50-3.42)         4.16 (1.89-9.17) 

Musculoskeletal comorbidity# 0.68 (0.38-1.23) 1.72 (1.03-2.88) 2.08 (0.83-5.25) 6.91 (3.04-15.69) 

 
 
 
Associations between known prognostic factors and low back pain intensity at 3-month follow up in patients in chiropractic and 
general practice (low back pain as categorical variable) 

 CHIROPRACTIC PRACTICE GENERAL PACTICE 
 Medium LBP intensity** 

n=330 
RR§ (95%CI) 

High LBP intensity** 

n=111 
RR§ (95%CI) 

Medium LBP intensity** 

n=117 
RR§ (95%CI) 

High LBP intensity** 

n=107 
RR§ (95%CI) 

Pain below knee or NRI# 1.69 (0.93-3.07) 3.19 (1.60-6.35) 2.37 (0.74-7.61)  4.26 (1.33-13.71) 
NRI#   2.7 (0.72-10.05)   2.70 (0.54-13.61)   3.00 (0.35-25.46)   5.77 (0.70-47.31) 
Poor general health# 1.17 (0.79-1.72) 1.80 (1.09-2.97) 1.68 (0.77-3.67) 4.48 (2.06-9.74) 
Low expectation# 2.78 (1.74-4.44) 5.19 (2.97-9.06) 1.92 (0.89-4.17)   6.89 (3.15-15.08) 
Duration ≥2 weeks# 2.49 (1.75-3.53) 3.72 (2.35-5.91) 3.22 (1.58-6.55) 13.05 (5.84-29.17) 
More than 3 previous episodes# 2.14 (1.55-2.96) 1.96 (1.26-3.06) 2.88 (1.45-5.74) 3.75 (1.85-7.60) 
Depressed# 1.96 (1.04-3.71) 5.22 (2.62-10.4) 0.74 (0.30-1.80) 2.17 (0.95-4.97) 
Musculoskeletal comorbidity# 0.85 (0.51-1.42) 1.93 (1.07-3.48) 1.51 (0.55-4.14)   6.44 (2.42-17.16) 

 
 



Associations between known prognostic factors and activity limitation at 1-year follow up in patients in chiropractic and general 
practice (activity limitation as categorical variable) 

 CHIROPRACTIC PRACTICE GENERAL PACTICE 
 Medium  

activity limitation* 
n=175 

RR§ (95%CI) 

High  
activity limitation* 

n=114 
RR§ (95%CI)  

Medium  
activity limitation* 

n=66 
RR§ (95%CI) 

High  
activity limitation* 

n=101 
RR§ (95%CI)  

Pain below knee or NRI# 1.31 (0.68-2.53) 3.27(1.78-6.00) 3.20 (1.15-8.89) 3.81 (1.53-9.47) 
NRI# 4.74 (1.17-19.20) 7.27 (1.79-29.55) 3.55 (0.61-20.49) 4.85 (1.00-23.53) 
Poor general health#  1.54 (1.00-2.37) 3.03 (1.91-4.82) 1.89 (0.91-3.92) 3.81 (1.98-7.34) 
Low expectations# 1.50 (0.92-2.44) 4.24 (2.62-6.85) 1.81 (0.86-3.78) 7.70 (3.91-15.19) 
Duration ≥2 weeks# 1.91 (1.32-2.77) 3.30 (2.14-5.11) 2.13 (1.09-4.17) 5.76 (2.96-11.23) 
More than 3 previous episodes# 2.25 (1.56-3.24) 3.52 (2.23-5.55) 1.62 (0.83-3.16) 2.18 (1.18-4.02) 
Depressed# 1.08 (0.56-2.09) 2.03 (1.06-3.87) 2.36 (0.92-6.09) 5.33 (2.31-12.28) 
Musculoskeletal comorbidity# 0.93 (0.50-1.74) 3.82 (2.25-6.49) 0.96 (0.39-2.39) 4.20 (2.03-8.70) 

 

Associations between known prognostic factors and low back pain intensity at 1-year follow up in patients in chiropractic and 
general practice (low back pain as categorical variable) 

 CHIROPRACTIC PRACTICE GENERAL PACTICE 
 Medium LBP intensity** 

n=271 
RR§ (95%CI) 

High LBP intensity** 

n=115 
RR§ (95%CI) 

Medium LBP intensity** 

n=97 
RR§ (95%CI) 

High LBP intensity** 
n=102 

RR§ (95%CI) 
Pain below knee or NRI# 1.25 (0.68-2.28) 2.34 (1.20-4.45) 2.40 (0.80-7.21) 2.93 (0.99-8.73) 
NRI# 0.55 (0.16-1.86) 0.97 (0.25-3.73) 3.56 (0.41-30.88) 5.54 (0.67-45.79) 
Poor general health#  1.35 (0.89-2.04) 3.09 (1.90-5.04) 1.57 (0.73-3.38) 2.84 (1.35-6.01) 
Low expectations# 1.55 (0.97-2.47) 3.86 (2.30-6.50) 1.85 (0.83-4.09) 6.16 (2.81-13.50) 
Duration ≥2 weeks# 1.69 (1.19-2.40) 3.07 (1.97-4.81) 2.27 (1.13-4.58) 5.59 (2.66-11.73) 
More than 3 previous episodes# 1.57 (1.65-4.06) 2.59 (1.65-4.06) 1.31 (0.66-2.60) 2.01 (1.00-4.05) 
Depressed# 1.65 (0.86-3.13) 3.35 (1.68-6.71) 0.85 (0.36-2.03) 1.88 (0.84-4.21) 
Musculoskeletal comorbidity# 1.39 (0.79-2.42) 3.55 (1.97-6.41) 1.45 (0.57-3.71) 3.90 (1.59-9.56) 

# Pain below knee or NRI= LBP with leg pain below the knee and/or LBP with signs of nerve root involvement (NRI) versus local LBP or LBP with leg pain above the knee; 
NRI = signs of nerve root involvement yes versus no; poor general health= 25% of patients reporting the worst general health versus 75% of patients reporting the best 
general health; low expectations=25% of patients reporting the lowest recovery expectation versus 75% of patients reporting the highest recovery expectation; duration 
≥2 weeks versus duration <2 weeks; More than 3 previous episodes versus 0-3 previous episodes; depressed= Major Depression Inventory 0-50, sum score. Dichotomized: 
depressed if >19; musculoskeletal comorbidity yes versus no. 

*Medium activity limitation: Roland Morris Disability Questionnaire proportional score (0-100) ≥8 & <30. High activity limitation: ≥30.  



**Medium LBP intensity: Numeric rating scale (0-10) ≥1 & <4; High LBP intensity: Numeric rating scale ≥4. 
§Risk Ratios are relative to the lowest category of scores measured on the Roland Morris Disability Questionnaire/ the lowest category of LBP intensity scores. 
 
 
 

 
 
Statistical significance of the associations between baseline prognostic factors and outcomes 

 ACTIVITY LIMITATION LOW BACK PAIN INTENSITY 
 2 weeks 3 months 1 year 2 weeks 3 months 1 year 
 p-value p-value p-value p-value p-value p-value 
CHIROPRACTIC PRACTICE       
Leg pain location <0.01 <0.001   0.001 <0.01 <0.01   0.05 
NRI    0.07 <0.01 <0.01   0.10   0.28   0.59 
General Health <0.001 <0.001 <0.001 <0.001   <0.0801 <0.001 
Recovery Expectations <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Duration of pain <0.01 <0.001 <0.001 <0.001   <0.0017 <0.001 
Previous episodes <0.01 <0.001 <0.001 <0.01 <0.001 <0.001 
Depression <0.001 <0.001   0.11 <0.001 <0.001 <0.01 
Musculoskeletal comorbidity   0.29 0.01 <0.001   0.38 <0.02 <0.001 
GENERAL PRACTICE        
Leg pain location <0.001 <0.001 <0.01   0.39   0.03   0.12 
NRI  <0.01 <0.01   0.08   0.16   0.14   0.16 
General Health  <0.001 <0.001 <0.001 <0.001 <0.001   0.01 
Recovery Expectations <0.001 <0.01 <0.001 <0.001  <0.001 <0.001 
Duration of pain <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Previous episodes   0.54 <0.001   0.04   0.42 <0.001   0.12 
Depression <0.001 <0.001 <0.001   0.24 <0.01   0.05 
Musculoskeletal comorbidity   0.04 <0.001 <0.001 <0.001 <0.001 <0.01 



 



Legpainlocation Chiro
Legpainlocation GP
Nerveroot involvemen Chiro
Nerveroot involvemen GP
General health Chiro
General health GP
Expectations Chiro
Expectations GP
Duration of pain Chiro
Duration of pain GP
Previous episodes Chiro
Previous episodes GP
Depressed Chiro
Depressed GP
Other MSK conditions Chiro
Other MSK conditions GP

Predictor

0.15 (-0.00, 0.30)
0.12 (-0.06, 0.31)
0.38 (0.07, 0.69)
-0.11 (-0.37, 0.16)
0.21 (0.10, 0.31)
0.26 (0.12, 0.39)
0.34 (0.23, 0.44)
0.33 (0.20, 0.46)
0.23 (0.14, 0.32)
0.32 (0.19, 0.46)
0.14 (0.06, 0.23)
0.10 (-0.03, 0.24)
0.32 (0.19, 0.46)
0.14 (-0.01, 0.30)
0.10 (-0.04, 0.23)
0.27 (0.11, 0.42)

ES (95% CI)

615
168
615
168
605
262
622
265
614
265
612
267
629
274
621
204

n

-0.03 (-0.27,0.21)

-0.49 (-0.90,-0.08)

0.05 (-0.12,0.22)

-0.01 (-0.18,0.16)

0.09 (-0.07,0.25)

-0.04 (-0.20,0.12)

-0.18 (-0.38,0.03)

0.17 (-0.04,0.38)

Interaction

0.81

0.02

0.54

0.91

0.27

0.63

0.09

0.11

p

0.15 (-0.00, 0.30)
0.12 (-0.06, 0.31)
0.38 (0.07, 0.69)
-0.11 (-0.37, 0.16)
0.21 (0.10, 0.31)
0.26 (0.12, 0.39)
0.34 (0.23, 0.44)
0.33 (0.20, 0.46)
0.23 (0.14, 0.32)
0.32 (0.19, 0.46)
0.14 (0.06, 0.23)
0.10 (-0.03, 0.24)
0.32 (0.19, 0.46)
0.14 (-0.01, 0.30)
0.10 (-0.04, 0.23)
0.27 (0.11, 0.42)

ES (95% CI)

615
168
615
168
605
262
622
265
614
265
612
267
629
274
621
204

n

0-.5 0 .5

Low back pain intensity at 2-weeks follow up

Legpainlocation Chiro
Legpainlocation GP
Nerveroot involvemen Chiro
Nerveroot involvemen GP
General health Chiro
General health GP
Expectations Chiro
Expectations GP
Duration of pain Chiro
Duration of pain GP
Previous episodes Chiro
Previous episodes GP
Depressed Chiro
Depressed GP
Other MSK conditions Chiro
Other MSK conditions GP

Predictor

0.29 (0.12, 0.46)
0.35 (0.12, 0.58)
0.32 (-0.03, 0.67)
0.29 (-0.05, 0.62)
0.14 (0.03, 0.26)
0.42 (0.25, 0.59)
0.44 (0.32, 0.56)
0.57 (0.41, 0.73)
0.37 (0.27, 0.47)
0.67 (0.51, 0.84)
0.21 (0.11, 0.31)
0.39 (0.22, 0.56)
0.42 (0.25, 0.58)
0.29 (0.09, 0.49)
0.14 (-0.01, 0.29)
0.52 (0.33, 0.71)

ES (95% CI)

720
170
720
170
715
260
728
264
726
264
724
266
740
275
732
207

n

0.06 (-0.22,0.34)

-0.03 (-0.52,0.45)

0.28 (0.07,0.48)

0.13 (-0.07,0.33)

0.30 (0.11,0.50)

0.18 (-0.02,0.37)

-0.13 (-0.38,0.13)

0.38 (0.14,0.63)

Interaction

0.67

0.89

0.01

0.21

0.00

0.08

0.34

0.00

p

0.29 (0.12, 0.46)
0.35 (0.12, 0.58)
0.32 (-0.03, 0.67)
0.29 (-0.05, 0.62)
0.14 (0.03, 0.26)
0.42 (0.25, 0.59)
0.44 (0.32, 0.56)
0.57 (0.41, 0.73)
0.37 (0.27, 0.47)
0.67 (0.51, 0.84)
0.21 (0.11, 0.31)
0.39 (0.22, 0.56)
0.42 (0.25, 0.58)
0.29 (0.09, 0.49)
0.14 (-0.01, 0.29)
0.52 (0.33, 0.71)

ES (95% CI)

720
170
720
170
715
260
728
264
726
264
724
266
740
275
732
207

n

0-.5 0 .5

Low back pain intensity at 3-months follow up

Legpainlocation Chiro
Legpainlocation GP
Nerveroot involvemen Chiro
Nerveroot involvemen GP
General health Chiro
General health GP
Expectations Chiro
Expectations GP
Duration of pain Chiro
Duration of pain GP
Previous episodes Chiro
Previous episodes GP
Depressed Chiro
Depressed GP
Other MSK conditions Chiro
Other MSK conditions GP

Predictor

0.22 (0.04, 0.40)
0.35 (0.10, 0.60)
0.04 (-0.32, 0.41)
0.42 (0.05, 0.79)
0.28 (0.16, 0.41)
0.35 (0.16, 0.53)
0.34 (0.21, 0.48)
0.55 (0.38, 0.73)
0.29 (0.18, 0.39)
0.49 (0.31, 0.67)
0.25 (0.14, 0.36)
0.26 (0.07, 0.44)
0.28 (0.10, 0.47)
0.28 (0.07, 0.49)
0.38 (0.22, 0.54)
0.41 (0.20, 0.61)

ES (95% CI)

674
154
674
154
669
236
681
240
678
240
678
243
691
252
685
188

n

0.13 (-0.18,0.44)

0.37 (-0.15,0.89)

0.06 (-0.16,0.29)

0.21 (-0.01,0.44)

0.20 (-0.01,0.41)

0.01 (-0.20,0.22)

-0.00 (-0.29,0.28)

0.02 (-0.24,0.29)

Interaction

0.40

0.16

0.58

0.06

0.06

0.95

0.99

0.86

p

0.22 (0.04, 0.40)
0.35 (0.10, 0.60)
0.04 (-0.32, 0.41)
0.42 (0.05, 0.79)
0.28 (0.16, 0.41)
0.35 (0.16, 0.53)
0.34 (0.21, 0.48)
0.55 (0.38, 0.73)
0.29 (0.18, 0.39)
0.49 (0.31, 0.67)
0.25 (0.14, 0.36)
0.26 (0.07, 0.44)
0.28 (0.10, 0.47)
0.28 (0.07, 0.49)
0.38 (0.22, 0.54)
0.41 (0.20, 0.61)

ES (95% CI)

674
154
674
154
669
236
681
240
678
240
678
243
691
252
685
188

n

0-.5 0 .5

Low back pain intensity at 1-year follow up

Legpainlocation Chiro
Legpainlocation GP
Nerveroot involvemen Chiro
Nerveroot involvemen GP
General health Chiro
General health GP
Expectations Chiro
Expectations GP
Duration of pain Chiro
Duration of pain GP
Previous episodes Chiro
Previous episodes GP
Depressed Chiro
Depressed GP
Other MSK conditions Chiro
Other MSK conditions GP

Predictor

0.36 (0.19, 0.53)
0.42 (0.19, 0.65)
0.56 (0.21, 0.90)
0.37 (0.05, 0.70)
0.29 (0.18, 0.40)
0.58 (0.41, 0.74)
0.30 (0.18, 0.42)
0.36 (0.20, 0.52)
0.16 (0.06, 0.26)
0.35 (0.18, 0.52)
0.17 (0.07, 0.27)
0.11 (-0.06, 0.28)
0.48 (0.32, 0.64)
0.43 (0.24, 0.62)
0.08 (-0.08, 0.23)
0.30 (0.11, 0.50)

ES (95% CI)

765
168
765
168
759
264
776
268
771
267
769
269
786
277
776
205

n

0.06 (-0.22,0.34)

-0.18 (-0.66,0.29)

0.29 (0.09,0.49)

0.06 (-0.15,0.26)

0.19 (-0.01,0.39)

-0.06 (-0.25,0.14)

-0.05 (-0.30,0.19)

0.23 (-0.02,0.48)

Interaction

0.68

0.44

0.00

0.58

0.06

0.56

0.67

0.07

p

0.36 (0.19, 0.53)
0.42 (0.19, 0.65)
0.56 (0.21, 0.90)
0.37 (0.05, 0.70)
0.29 (0.18, 0.40)
0.58 (0.41, 0.74)
0.30 (0.18, 0.42)
0.36 (0.20, 0.52)
0.16 (0.06, 0.26)
0.35 (0.18, 0.52)
0.17 (0.07, 0.27)
0.11 (-0.06, 0.28)
0.48 (0.32, 0.64)
0.43 (0.24, 0.62)
0.08 (-0.08, 0.23)
0.30 (0.11, 0.50)

ES (95% CI)

765
168
765
168
759
264
776
268
771
267
769
269
786
277
776
205

n

0-.5 0 .5

Activity limitation at 2-weeks follow up

Legpainlocation Chiro
Legpainlocation GP
Nerveroot involvemen Chiro
Nerveroot involvemen GP
General health Chiro
General health GP
Expectations Chiro
Expectations GP
Duration of pain Chiro
Duration of pain GP
Previous episodes Chiro
Previous episodes GP
Depressed Chiro
Depressed GP
Other MSK conditions Chiro
Other MSK conditions GP

Predictor

0.48 (0.31, 0.65)
0.56 (0.33, 0.79)
0.70 (0.34, 1.06)
0.64 (0.30, 0.99)
0.28 (0.16, 0.40)
0.52 (0.35, 0.69)
0.49 (0.36, 0.61)
0.61 (0.45, 0.78)
0.38 (0.28, 0.49)
0.67 (0.50, 0.85)
0.21 (0.11, 0.32)
0.34 (0.16, 0.51)
0.46 (0.28, 0.63)
0.46 (0.26, 0.67)
0.19 (0.03, 0.34)
0.69 (0.49, 0.89)

ES (95% CI)

723
169
723
169
718
257
731
261
729
261
727
263
743
272
735
206

n

0.08 (-0.21,0.37)

-0.06 (-0.55,0.44)

0.24 (0.03,0.45)

0.13 (-0.08,0.34)

0.29 (0.09,0.49)

0.12 (-0.08,0.33)

0.01 (-0.26,0.27)

0.51 (0.25,0.76)

Interaction

0.58

0.82

0.02

0.23

0.00

0.24

0.97

0.00

p

0.48 (0.31, 0.65)
0.56 (0.33, 0.79)
0.70 (0.34, 1.06)
0.64 (0.30, 0.99)
0.28 (0.16, 0.40)
0.52 (0.35, 0.69)
0.49 (0.36, 0.61)
0.61 (0.45, 0.78)
0.38 (0.28, 0.49)
0.67 (0.50, 0.85)
0.21 (0.11, 0.32)
0.34 (0.16, 0.51)
0.46 (0.28, 0.63)
0.46 (0.26, 0.67)
0.19 (0.03, 0.34)
0.69 (0.49, 0.89)

ES (95% CI)

723
169
723
169
718
257
731
261
729
261
727
263
743
272
735
206

n

0-.5 0 .5

Activity limitation at 3-months follow up

Legpainlocation Chiro
Legpainlocation GP
Nerveroot involvemen Chiro
Nerveroot involvemen GP
General health Chiro
General health GP
Expectations Chiro
Expectations GP
Duration of pain Chiro
Duration of pain GP
Previous episodes Chiro
Previous episodes GP
Depressed Chiro
Depressed GP
Other MSK conditions Chiro
Other MSK conditions GP

Predictor

0.40 (0.23, 0.57)
0.44 (0.20, 0.68)
0.66 (0.31, 1.00)
0.55 (0.20, 0.91)
0.31 (0.20, 0.43)
0.45 (0.28, 0.62)
0.44 (0.31, 0.56)
0.70 (0.54, 0.86)
0.29 (0.19, 0.39)
0.58 (0.41, 0.75)
0.31 (0.21, 0.40)
0.33 (0.16, 0.51)
0.23 (0.05, 0.40)
0.51 (0.31, 0.71)
0.39 (0.24, 0.54)
0.57 (0.37, 0.77)

ES (95% CI)

675
152
675
152
670
236
682
240
679
240
679
243
692
252
686
188

n

0.04 (-0.25,0.33)

-0.10 (-0.60,0.40)

0.14 (-0.07,0.35)

0.26 (0.06,0.47)

0.29 (0.09,0.49)

0.03 (-0.17,0.23)

0.28 (0.02,0.55)

0.18 (-0.06,0.43)

Interaction

0.80

0.69

0.20

0.01

0.00

0.78

0.04

0.15

p

0.40 (0.23, 0.57)
0.44 (0.20, 0.68)
0.66 (0.31, 1.00)
0.55 (0.20, 0.91)
0.31 (0.20, 0.43)
0.45 (0.28, 0.62)
0.44 (0.31, 0.56)
0.70 (0.54, 0.86)
0.29 (0.19, 0.39)
0.58 (0.41, 0.75)
0.31 (0.21, 0.40)
0.33 (0.16, 0.51)
0.23 (0.05, 0.40)
0.51 (0.31, 0.71)
0.39 (0.24, 0.54)
0.57 (0.37, 0.77)

ES (95% CI)

675
152
675
152
670
236
682
240
679
240
679
243
692
252
686
188

n

0-.5 0 .5

Activity limitation at 1-year follow up

Appendix 4



 
 
 
Treatment provided for low back pain patients  
in general practice  

 Proportion (CI) 
MEDICATION 

Weak analgesics 69 (63-75) 
NSAID 52 (45-59) 
Weak opioids 16 (12-22) 
Strong opioids 2 (1-6) 
Benzodiazepines/ 
muscle relaxants 

0 (0-0) 

Antidepressives/antiepileptics 4 (2-8) 
Local injection 1 (0-4) 
None of the above 15 (10-20) 

TREATMENT/EXERCISES 
Excercises 41 (35-48) 
Manuel treatment 19 (15-25) 
Acupuncture 4 (2-8) 
None of the above 47 (40-54) 

REFERRAL 
MR 14 (10-19) 
CT 0 
X-ray 14 (10-19) 
Physiotherapist 35 (29-42) 
Chiropractor 10 (2-7) 
Reumatologist or other 
specialist 

3 (2-7) 

Secondary care spine center 14 (10-19) 
Other secondary care unit 2 (1-6) 
Municipal rehabilitation 1 (0-4) 
Referred to none of the above 29 (24-36) 
Referred to MR, CT or X-ray 27 (21-33) 
Referred to either 
physiotherapist, chiropractor, 
rheumatologist, secondary 
care spine center, other 
secondary care unit, or 
municipal rehabilitation 

59 (52-65) 

NONE OF THE ABOVE 
Received no medication, no 
treatment/excercises and no 
referral 

0 (0-3) 
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Appendix 5



Treatment* provided for low back pain patients 
in chiropractic practice 

Proportions (CI) 
TREATMENT 
Manipulation 94 (92-95) 
Flexion/distraction 4 (3-5) 
Mobilization 10 (8-12) 
Soft tissue treatment 69 (66-72) 
Laser, ultrasound, shock wave 1 (1-2) 
None of the above 4 (3-5) 
ADVICE, INFORMATION 
Postural advice 9 (8-11) 
Advice about cryotherapy, 
pain medication and level of 
activity 

84 (81-86) 

Information about the 
condition 

72 (69-75) 

None of the above 10 (9-13) 
EXERCISES 
McKenzie exercises 48 (44-51) 
Strenght exercises 14 (12-16) 
Stabilization exercises 35 (32-38) 
Stretching exercises 19 (17-22) 
None of the above) 29 (26-32) 
OTHER 
Other than above 1 (1-2) 
Referred to other health care 
provider 

1 (1-3) 

No treatment 1 (0-1) 
*Planned and effectuated treatment combined into
one variable: treatment




