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Abstract
Purpose Low back pain (LBP) is a major public health problem worldwide. Significant practice variation exists despite 
guidelines, including strong interventionist focus by some practitioners. Translation of guidelines into pathways as integrated 
treatment plans is a next step to improve implementation. The goal of the present study was to analyze international examples 
of LBP pathways in order to identify key interventions as building elements for care pathway for LBP and radicular pain.
Methods International examples of LBP pathways were searched in literature and grey literature. Authors of pathways 
were invited to fill a questionnaire and to participate in an in-depth telephone interview. Pathways were quantitatively and 
qualitatively analyzed, to enable the identification of key interventions to serve as pathway building elements.
Results Eleven international LBP care pathways were identified. Regional pathways were strongly organized and included 
significant training efforts for primary care providers and an intermediate level of caregivers in between general practitioners 
and hospital specialists. Hospital pathways had a focus on multidisciplinary collaboration and stepwise approach trajectories. 
Key elements common to all pathways included the consecutive screening for red flags, radicular pain and psychosocial 
risk factors, the emphasis on patient empowerment and self-management, the development of evidence-based consultable 
protocols, the focus on a multidisciplinary work mode and the monitoring of patient-reported outcome measures.
Conclusion Essential building elements for the construction of LBP care pathways were identified from a transversal analysis 
of key interventions in a study of 11 international examples of LBP pathways.

Keywords Low back pain · Radicular pain · Care pathway · Primary care · Hospital care · Triage · Multidisciplinary work · 
Patient reported outcome measures
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Introduction

Low back pain (LBP) is a major public health problem 
worldwide, affecting the majority of humanity at some 
point in their lives [1]. LBP is ranked first for disability-
adjusted life years throughout the world [2] and affects 
general well-being and performance at work. As a con-
sequence, LBP results in a tremendous cost for society in 
terms of direct medical costs and costs resulting from loss 
of productivity [3–5]. Costs for spine care equal costs for 
cancer and diabetes care [6]. In Belgium, the global direct 
cost for the management of LBP is estimated to be 187 
million Euros each year [7]. LBP affects people of all ages 
and is an utmost frequent reason for medical consultation. 
Recurrence and chronicity occur frequently and are asso-
ciated with worse results in main outcome measures like 
pain intensity and general health perception [8–10]. It has 
been acknowledged that LBP management is characterized 
by a tendency for over-medicalization and medical over-
consumption and that, instead, low back pain should be 
accepted as a condition rather than a disease [11].

Over the past decades, guidelines have introduced a 
shift toward better patient education and to the creation of 
a coherent conceptual management framework including 
accurate triage. Such triage includes the ruling out of red 
flags, the detection of radicular symptoms and the screen-
ing for psychosocial risk factors [12]. In clinical practice, 
however, large practice variation continues to exist, with 
a strong focus on interventional treatments by part of the 
caregivers [13]. A likely contributor to this variability is 
the large amount of caregivers that are involved in the 
management of low back pain and lumbar radicular pain, 
in primary care as well as in specialist and reintegration 
care. It has been acknowledged that guideline development 
is only a first step in the chain reaction of change [14, 15]. 
Therefore, the translation of guidelines into care pathways 
as integrated treatment plans is an extremely helpful next 
step [16]. The elaboration and implementation of a care 
pathway on LBP should allow to (1) improve the qual-
ity of care and the patient’s satisfaction by selecting the 
best therapeutic option at the best time for each patient; 
(2) decrease the “translation gap” between guidelines and 
clinical practice by filling evidence gaps with knowledgea-
ble interventions; (3) reduce the practice variation between 
practitioners and settings; (4) optimize the use of resources 
by avoiding unnecessary examinations and interventions; 
(5) decrease the risk of chronic low back pain and long-
term absence from work.

Following the development of the 2017 Belgian guide-
line on the assessment and management of LBP and radic-
ular pain [17], it was decided to integrate its elements into 
a pathway in order to provide a practical and user-friendly 

navigator to the relevant caregivers and thereby facilitate 
the implementation process. Although patients with LBP 
represent a heterogeneous group, the initial triage and 
diagnostic process might be amenable for implementa-
tion into a standardized pathway. Moreover, it may be 
that also elements of therapeutic strategies and associated 
rationales further down the stream can be conceptualized 
in a common pathway format. Therefore, experiences with 
evidence-based LBP care pathways from elsewhere were 
considered useful templates for bridging evidence gaps in 
the creation of such pathway.

Hence, the goal of the present study was to identify and 
analyze international examples of LBP pathways and to 
derive key interventions to serve as building elements for 
the generic construction of a care pathway for LBP and for 
lumbar radicular pain. In the context of the development of 
a Belgian national care pathway, this pathway was intended 
to cover all stages (acute, subacute, chronic) and care lev-
els (primary, hospital and reintegration care). Therefore, 
all pathways fitting within this wide scope were subject for 
study.

Methods

A literature search was performed by the Belgian Health 
Care Knowledge Center (KCE) investigator AD, based on 
the search strategy from the systematic review of Fourney in 
2011 [18]. First, the following databases were searched up 
to April 2016: the Cochrane Database of systematic reviews, 
Medline, Embase and Cinahl. We limited our results to arti-
cles published in the English language. Reference lists of 
identified articles were systematically screened by 3 inde-
pendent investigators (EC, HV and AD). All published arti-
cles that described a care pathway for low back disorders 
(considering both LBP and lumbar radicular pain) were 
included. Second, the ‘grey literature’ (institutional and 
governmental websites, websites and publications from sci-
entific societies) was searched by two independent inves-
tigators (EC and HV). Third, all relevant scientific and/or 
professional societies (in the field of specialist spine care) 
were addressed to query for colleagues that authored a LBP/
radicular pain care pathway. This was done by email mes-
sages to all Belgian, European transnational and European 
national orthopedic, neurosurgical, algological and physi-
cal and rehabilitation medicine societies. Also, all members 
of the European Pathway Association were contacted by 
email. Next, corresponding authors of papers with eligible 
care pathways, or coordinators/representatives of otherwise 
identified pathways, were contacted and asked if they were 
willing to participate in the study.

Information on variables of interest found in the lit-
erature was often insufficient, and the content of the care 
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pathways varied greatly. A structured questionnaire was 
developed to map the essential characteristics of the 
retrieved pathways in detail in terms of their targets of 
action: identification of the pathway and organizational 
items; patient selection; team composition and roles; evi-
dence and implementation process; triage and diagnosis; 
therapeutic actions; patient items; caregiver items; path-
ways monitoring; return to work program; and financial 
aspects. This questionnaire underwent face validation by 
3 international experts in the field of LBP care pathways. 
The questionnaire is available in Supplementary Text 1. 
Coordinators of the pathways fitting the scope (relevant 
to acute, subacute and/or chronic stages of low back pain 
and/or radicular pain, including one or more care levels 
and being effectively implemented) were contacted by 
email with a request to complete the questionnaire through 
a digital link. Next, they were contacted for an in-depth 
telephone interview (between August and October 2016). 
Additionally, we asked coordinators to provide us with any 
written protocols/algorithms or any additional pathway 
documents available. After all information was obtained, 
pathways were analyzed and the degree of maturity was 
assessed. All pathway components were listed and, in order 
to enhance comparison and quantitative analysis of com-
mon elements, re-listed in standardized intervention tables 
and standardized flowcharts. In addition, a qualitative 
analysis of the telephone interviews was performed based 
on the QUAGOL guide for qualitative data analysis [19] 
in order to identify pathway interventions that appeared to 
be crucial. Interventions that emerged as both crucial and 
common were further labeled as key interventions. The 

entire workflow is outlined in Fig. 1. Finally, key interven-
tions were checked to ensure they were not in conflict with 
existing clinical practice guidelines.

Results

Pathway retrieval

Through literature, 11 publications were retrieved describ-
ing 8 pathways [18, 20–29]. Figure 2 outlines the search 
results. Six pathways were added through grey literature 
search and information obtained through scientific socie-
ties. For two pathways, the coordinators indicated that the 
pathway had arrested or had not been implemented. Hence, 
12 operational pathways were identified, originating from 
7 countries. For one pathway (Kansas, USA), the coor-
dinators eventually ceased collaboration. As a result, 11 
pathways could be analyzed in depth (Table 1).

Content and transversal analysis

All pathways had become part of normalized care 
(Table 2). Supplementary Tables 2 and 3 provide a sche-
matic overview of pathway elements resp. the standard-
ized intervention tables. An example of a standardized 
flowchart is provided in Fig. 3. Based on the quantitative 
and qualitative assessment, a list of key interventions was 
constructed, as presented in Box 1.

Fig. 1  Flowchart of the entire methodological workflow



1046 European Spine Journal (2021) 30:1043–1052

1 3

Descriptive analysis and differences 
between pathways

All pathways dated from after 2000 and 8/11 were devel-
oped after 2010. All pathways originated from the same 2 
goals, i.e., to improve both quality and efficiency of deliv-
ered care. Although some pathways admitted that ‘emi-
nence’ and/or local habits had played a role in their devel-
opment, they all included evidence, and usually referred to 
international guidelines [30–35]. Most pathways excluded 
children. Inclusion was never compulsory, and both doc-
tor and patient could opt not to follow the instructions of 
the pathway. Dropout rates were estimated to be low in 
all pathways.

The subject of implementation was either one hospital 
or a region/city area. The regional pathways all had their 
main focus on the primary care management, while the 
hospital pathways had their focus on the organization of 
multi-/interdisciplinary care among the specialists in the 
hospital setting. The size of regional pathways being much 
larger, these pathways often received help from their Min-
istry of Health (Canada) or received appropriate grants 
(North East England). The North East England, Plymouth 
and Canadian pathways also invested extensive effort in 
training care providers (including CME credits in some), 
while this was absent in the hospital pathways, except for 
one. Interestingly, the Lausanne/Geneva pathway includes 
a fast track clinic to avoid chronification of complaints 

Fig. 2  Literature search results
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that is supervised by senior specialist and staffed with 
general practitioners in training. The Canadian pathways 
were coordinated by a committee that also included rep-
resentatives from the Ministry. The hospital pathway in 
Groningen, the Netherlands, was also steered by a com-
mittee. Surprisingly, in regional pathways focusing on pri-
mary care, the driving force was often a spine specialist. 
A common characteristic of all 5 regional pathways (Sas-
katchewan, Ontario, Plymouth, North East England and 
Waterford) was the establishment of an intermediate level 
of care in between general practitioners and the hospital 
specialists. These were staffed by specifically trained phys-
iotherapists and/or chiropractors, who could offer more 
specialized treatment in patients with higher risk factors 
or that were getting closer to chronicity. Hospital pathways 
were largely similar in their multidisciplinary collabora-
tion, usually including multidisciplinary team meetings, 

and including agreement on stepwise trajectories for more 
advanced rehabilitation and surgical/pain interventions.

Some pathways offered a flowchart without allocation of 
specific tasks to the different disciplines of care providers, 
while other pathways allocated a specific role to each pro-
vider. The hospital example of Groningen is highlighted in 
this regard: a group of 4 physician assistants was responsible 
for triaging the patients, and they also acted as case man-
agers. Most pathways worked with consultable protocols. 
However, in Waterford, Nijmegen and Nuremberg, an organ-
izational modus operandi existed without such guidance. A 
strategy for reducing numbers of unnecessary imaging was 
present in several pathways, but not in all. The implementa-
tion of pathways was easier when incentives for care provid-
ers existed. In the Canadian pathways, general practitioners 
participating in the pathway could get faster access to spine 
specialists for their patients. Accessibility problems were the 
trigger for three regional pathways.

Pathway outcomes

All pathways but one systematically kept record of one or 
more patient reported outcome measures (PROM) and pre-
defined process indicators. However, none of the pathways 
had monitored data on the situation before the implementa-
tion of the pathway. An exception to this was Ontario, but 
pre-implementation data were restricted to waiting times and 
MRI consumption. As a consequence, the added value of 
the pathways in terms of improved patient outcomes could 
not be analyzed. In addition, post-implementation outcome 
data had not been processed systematically. For that reason, 
none of the pathways could provide us with PROM data for 
benchmarking. Nevertheless, pathway developers considered 
the reduction of practice variation and the introduction of 
patient empowerment (including de-medicalization of non-
alarming situations) as the main elements strongly related 

Table 1  List of 11 studied 
international low back pain 
pathways

Pathway denominator Hospital/region of implementation Country

Groningen University Hospital Groningen The Netherlands
Maastricht University Hospital Maastricht The Netherlands
Nijmegen Sint-Maartens Kliniek Nijmegen The Netherlands
Lausanne/Geneva University Hospitals of Lausanne and Geneva Switzerland
North East England North East England United Kingdom
London National Hospital for Neurology and Neurosurgery United Kingdom
Waterford City of Waterford Ireland
Ontario Toronto area, Hamilton area

Thunderbay area
(Ontario)

Canada

Saskatchewan Saskatchewan province Canada
Plymouth Plymouth area United States
Nuremberg General Hospital Nuremberg Germany

Table 2  Maturity of the 11 studied pathways

Pathway Con-
sensus 
based

Written 
protocols

Imple-
mented and 
tested

Normalized

Groningen + + + +
Maastricht + + + +
Nijmegen + − + +
Lausanne/Geneva + + + +
North East England + + + +
London + + + +
Waterford + − + +
Ontario + + + +
Saskatchewan + + + +
Plymouth + + + +
Nuremberg + − + +
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Fig. 3  North East England standardized pathway flowchart

Box 1  Key interventions for the development of a care pathway for low back pain and radicular pain

Triage elements at each contact:
  Rule out red flags;
  Separate radicular pain (both discogenic and stenotic) from back pain without dominant leg pain.
Screening for psychosocial risk factors (yellow, orange, blue and black flags) based on validated tools and offering more support (cognitive and 

behavioral therapy, coaching) in patients at higher risk of poor outcome.
Paradigm shift in the message to the patient. Patient education is an essential element: patients need to learn self-management and understand 

their condition. Self-management is the only required management in patients with estimated good prognosis.
Intermediate level in between general practitioner level and hospital specialist level, consisting of specifically trained physiotherapists and/or 

chiropractors (Canada, US and UK).
The availability of clear consultable protocols/flowcharts for all team members seems preferable.
Multidisciplinary mode of working, both in the development stage and in the implementation of the pathway.
Sufficient effort in training of care providers, if possible associated with learning incentives.
Monitoring of outcome and process indicators.
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to the quality of provided care. They were also confident 
that the pathway implementation had positive effects on 
efficiency of care. Overshooting in specialist referral labels 
the patient as having a serious disease, and may render the 
problem chronic if waiting lists for specialist advice are long. 
In parallel with the paradigm shift to patient empowerment, 
capacity of imaging and specialist care will be used more 
efficiently. Outcome data on process and associated indica-
tors that were communicated to us or have been published 
are listed in Box 2.

Discussion

In the present study, an in-depth comparison of 11 opera-
tional care pathways for LBP originating from 7 countries 
was performed. Pathway maturity was high in all studied. By 
analyzing key components, building elements for LBP path-
ways could be identified, for which there was large agree-
ment between pathways: initial triage ruling out red flags 
and differentiating dominant radicular pain from dominant 
LBP, screening for psychosocial risk factors, paradigm shift 
emphasizing self-management and patient empowerment, 
sticking to evidence in consultable protocols, multidisci-
plinary mode of work, sufficient training of care providers 
and monitoring of PROMs. Regional pathways, primarily 
focusing on primary care, and hospital pathways, focusing 
on multidisciplinary organization of specialist care, could 
be differentiated, and no examples could be found of opera-
tional pathways covering full integration at both levels. As 
for the regional pathways Saskatchewan, Ontario, Plymouth, 

Waterford and North East England, differences were minor 
and organizational in nature, with most of the essential con-
tent and structure of the pathways being remarkably similar. 
It is no surprise that all regional pathways found their ori-
gin in countries with strongly managed care systems, with 
a strong focus on ensuring qualitative management at the 
primary care level, thereby reducing the need for the more 
expensive and less accessible further levels of care. In con-
trast to the regional pathways, the hospital pathways were 
less elaborated.

As part of the successful implementation of pathways lies 
in the multidisciplinary development by relevant caregivers, 
the structure and key elements of the pathways provided in 
the present study are meant as a help and template to all who 
wish to engage in such endeavor. That pathway leaders in our 
examples were usually spine specialists, may be explained 
by their overview over the entire spectrum of stages, risks 
and complexities, including high rates of inaccurate refer-
rals that triggered them to action. The notion that LBP is the 
worldwide number one cause of years lived with disability 
prompted the Lancet to issue a call for action, recognizing 
that most LBP is unrelated to specific spinal abnormalities 
and that low- and middle-income countries will be increas-
ingly affected due to demographic changes and lack of 
adequate resources [39]. We believe that the development 
and implementation of multidisciplinary and multi-level 
consensus pathways to organize LBP care offers the most 
promising strategy to tackle this challenge. This is because 
pathways enhance the implementation of evidence-based 
guidelines and hence reduce consumption of non-effective 
treatments. Second, LBP is associated with a substantial 

Box 2  Pathway indicator outcomes

Saskatchewan [20]:
  71.3% of elective physician referrals initially intended for the spine surgeon were successfully managed without eventual need for seeing the 

surgeon;
  MRI utilization was reduced by approximately 52.9% in a comparison of pathway-managed referrals versus conventional referrals to the spine 

surgeon.
Ontario Interprofessional Spine Assessment and Education Clinics (ISAEC) program:
  Between January 2013 and August 2015, 10% of ISAEC patients were referred for surgical assessment. The average wait times for surgical 

consultation were less than 6 weeks, while it could be more than a year before the program started. Referral MRI usage decreased by 31%. 96% 
of eventual surgical referrals in the program were considered appropriate surgical referrals [36];

  In the program, a rate of 0.736-0.885 surgical candidates were identified per MRI (as opposed to 0.328-0.418 in usual care). The program 
resulted in net cost savings of 777,282 Canadian Dollars per year [37]. The annual estimated per primary care provider cost avoidance was 
3150 and 4175 Canadian Dollars in year 1 and 2, respectively, based only on imaging [38];

  In 2016, 96% of primary care providers and 99% of patients were satisfied with the service provided by the pathway;
Plymouth:
  91% of patients were satisfied with the services provided;
 The percentage of patients returning to the emergency department for low back related problems after having been seen in the pathway dropped 

to 6% (control: 26%).
North East England:
  Rough estimations based on Clinical Commissioning Groups level showed that in the first year the pathway yielded a break-even result, in the 

second year 300,000 £ were saved, and in the third year 800,000 £.
Groningen:
  The average number of specialist consults per patient dropped from 3.6 to 1.4.



1050 European Spine Journal (2021) 30:1043–1052

1 3

economic burden, particularly related to indirect costs [4] 
and specialist care [40] and with a higher weight of chronic 
patients [6, 41]. The key elements emerging from the current 
study emphasize the important role of primary care in cor-
rect stratification and accurate management within primary 
care of patients at low/moderate risk, thereby promoting 
activity and preventing chronicity. In a 2012 UK study, it 
was found that compared with standard practice, stratified 
primary care management for LBP was more cost-effective 
across all risk groups [42]. Primary care pathways adding 
exercises and behavioral counseling to usual care were most 
cost-effective in a systematic review by Lin et al. [43].

The present study was commissioned by the Belgian 
Healthcare Knowledge Center as initial step in the develop-
ment of a national low back and radicular pain pathway for 
acute, subacute and chronic stages. The fruit of this work 
that was based on the building elements of the present study 
and on consensus from all relevant professional societies, 
can be consulted at https ://lowba ckpai n.kce.be/ [44, 45]. The 
Belgian pathway describes organization in both primary and 
specialist care and also includes return to work and reinte-
gration care. While the UK National Pathfinder for Back and 
Radicular Pain as well as the British Pain Society pathway 
also intended to cover all levels of care, they were not imple-
mented to that extent. It is clear that involving the primary 
care level requires a substantial effort, in terms of teaching 
as well as in terms of establishing an intermediate level for 
triaging more complex patients (a role that, in Belgium, is 
taken by the physical and rehabilitation medicine special-
ists). Such effort is not possible without involvement of all 
stakeholders—including the health authorities—and is not 
possible without dedicated funding. Implementation is cur-
rently ongoing in Belgium, funded by the Federal Service 
for Health and for the time being focused on primary care. 
So far, the Saskatchewan and Ontario pathways have been 
the only examples of successful implementation and nor-
malization of spine pathways on a large regional scale. For 
example, based on the positive patient, provider and system 
impact of the Ontario pilot (2012–2018) in geographically 
distinct regions, the pathway now has been implemented as 
full provincial program with over 5000 primary care provid-
ers networked to 177 ministry funded intermediary providers 
and over 60 spinal surgeons.

The following limitations should be considered. First, 
some care pathway documents were only available in the 
vernacular of a specific country which limited our possi-
bilities due to the language barrier. Since many internal 
hospital initiatives and associated documents are not made 
public, we surmise that more LBP care pathways exist, but 
are unreported. Also, this report reflects the results of a 
study performed in 2016, after which all focus went to the 
development of the Belgian national low back and radicu-
lar pain pathways established in 2017. Since 2016, we have 

identified 1 new implemented pathway on LBP management 
in literature. The pathway in Salt Lake City aims at reducing 
inconsistencies with current LBP guidelines by screening 
patients scheduled for a physiatrist visit based on a triage 
algorithm and, when appropriate, redirecting them to physi-
cal therapy first [46]. Also the 11 pathways in the current 
analysis keep adhering to the key elements presented here, 
and all pathway leaders agreed with the current manuscript. 
Importantly, the present analysis represents an in-depth 
quantitative and qualitative analysis of a set of operational 
LBP pathways that were accessible to us, and does not claim 
to be a systematic review. Second, pathways seemed to be 
part of a rather heterogeneous spectrum, and hence, it was 
difficult to draft hard criteria to decide which pathways to 
include. Therefore, all pathways were included in this analy-
sis. A focus on the regional pathways is extremely relevant 
with respect to a national strategy, but the hospital-based 
initiatives are complementary and probably as essential in 
terms of uniform approach and communication to patients. 
Third, it proved impossible to demonstrate superior patient 
outcomes in pathways, largely due to a lack of baseline out-
come measurements before pathway implementation. There-
fore, we recommend that new initiatives start with baseline 
measurements before implementation of interventions. In the 
same line, efficiency figures in the current study are merely 
descriptive, and conclusions on cost-utility gains cannot be 
drawn yet. Fourth, LBP programs predominantly focus on 
symptoms and disability. Return to work/participation pro-
grams were not integrated in the studied care pathways. The 
integration of return to work focus in LBP pathways is chal-
lenging, but essential [47]. Future efforts should focus on 
early detection of risk factors for delayed or compromised 
return to work, and implement these in integrated care path-
ways. Finally, this project was funded by a national institu-
tion that summarizes medical evidence to advise healthcare 
authorities. We do not appraise that this funding relation 
resulted in a potential conflict of interest.

Conclusion

In the current study on 11 international LBP care pathways, 
regional and hospital pathways were identified. Regional 
pathways were highly concordant, strongly organized, 
included significant training efforts for primary care pro-
viders, and each instituted an intermediate level between 
general practitioners and hospital specialists staffed by spe-
cifically trained physiotherapists/chiropractors and/or spe-
cialist nurses. The hospital pathways emphasized stepwise 
approach trajectories that were decided in a multidiscipli-
nary setting and where more advanced rehabilitation and 
surgical/pain interventions could be coordinated. Key ele-
ments that were common to all pathways include screening 

https://lowbackpain.kce.be/
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for red flags, radicular pain and psychosocial risk factors, 
focusing on patient empowerment and self-management, 
incorporating evidence in consultable protocols, working 
in a multidisciplinary mode and monitoring patient self-
reported outcomes. These key elements should be incorpo-
rated in newly developed care pathways for the management 
of low back pain.
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