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ABSTRACT 

Background: Low back pain (LBP) occurs in all ages, and first-line 
treatment by physiotherapists (PTs) is common. However, national 
evidence-based LBP clinical guidelines are still lacking in Sweden. To 
facilitate guideline uptake, we developed and with a multifaceted strategy 
implemented a best practice physiotherapy healthcare model 
(BetterBack☺ MoC) with the aim of supporting management of LBP in 
primary care. 
 

The overall aim of this thesis was to evaluate a multifaceted 
implementation strategy and a best practice physiotherapy healthcare 
model for LBP.  
 

Methods: This thesis is based on one methodological study and three 
experimental trials with PTs and patients with LBP. In Paper I a mixed 
method design was used to translate, tailor, validate and feasibility-test the 
Determinants of Implementation Behaviour Questionnaire (DIBQ). This 
tailored DIBQ Questionnaire (DIBQ-t) was used to evaluate potential 
barriers/facilitators during the implementation process together with 
evaluation of PTs’ confidence, attitudes and beliefs in managing LBP. In a 
stepped cluster randomised controlled trial, PTs and their patients in three 
clusters were allocated to intervention group (after implementation of 
BetterBack☺ MoC) or control group (routine physiotherapy care). The 
proportions of guideline-adherent care were compared between groups 
(Paper III). This evaluation was based on PTs’ adherence to eight clinical 
practice recommendations and three clinical practice quality indices 
(CPQI). The overall CPQI containing the five most prioritised 
recommendations are: no referral to specialist care; no referral to medical 
imaging for benign LBP; use of educational interventions; use of exercise 
interventions; and no use of non-evidence-based physiotherapy. Finally, in 
Paper IV patient-reported outcome measures (PROMs) were compared 
between intervention (after the implementation of BetterBack☺ MoC) and 
routine care. In Paper IV an additional secondary analysis was performed, 
comparing PROMs based on whether or not PTs had delivered care that 
met all five criteria of the overall CPQI or not. 
 

Results: A tailored, feasible and valid questionnaire was developed, 
DIBQ-t to be used for evaluation of the implementation of LBP primary 
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care programmes. After implementation workshop, PTs’ (n = 116) 
confidence increased, and PTs’ attitudes and beliefs shifted towards a more 
biopsychosocial orientation. PTs had high expectations of the BetterBack☺ 
MoC, which decreased after using the MoC. When evaluating received 
treatment for 500 patients with LBP, a more frequent delivery of guideline-
adherent care was seen after implementation (n = 278) compared to 
routine care (n = 222). The overall CPQI containing the five prioritised 
recommendations was fulfilled in 59% of all patients in intervention versus 
26% in routine care group. Analysis of adherence to specific 
recommendations showed a significantly improved use of stratification of 
number of PT visits and patient educational interventions, frequent use of 
exercise was maintained, and use of non-evidence-based treatment and 
medical imaging decreased after implementation. The primary outcome, 
i.e. referral to specialist consultation, was low in both groups, with no 
between-group differences. After implementation of the BetterBack☺ 
MoC, no between-group differences in PROMs were seen except for greater 
satisfaction with LBP care, greater improvement in illness perception and 
better health-related quality of life, compared with routine care. However, 
when PTs’ care adhered to all five CPQI criteria, a greater improvement of 
most patient-reported outcomes was seen compared to patient care that 
did not adhere to all five CPQI criteria.  
 
Conclusions: The implementation of a best practice physiotherapy 
healthcare model (BetterBack☺ MoC) for LBP improved both clinician and 
patient outcomes. PTs increased use of guideline-adherent care, confidence 
and biopsychosocial orientation in managing LBP. Patients reported 
improved satisfaction, illness perception and health-related quality of life. 
The implementation did not decrease referral to specialist consultation 
from an initial low level; nor did it improve patients’ disability and pain 
more than routine care. However, when guideline-adherent care was 
fulfilled, most PROMs improved. It is therefore important to highlight the 
importance of guideline-based primary care for improving patient-
reported LBP outcomes. 
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SVENSK SAMMANFATTNING 

Bakgrund: Ländryggssmärta (LS) förekommer i alla åldrar och 
behandling av fysioterapeut som första instans är vanligt. För närvarande 
saknas evidensbaserade nationella kliniska riktlinjer i Sverige. För att 
främja riktlinjeanvändning utvecklades och implementerades ett 
vårdprogram (BättreRygg☺) för att stödja behandling av LS i primärvård. 
 

Övergripande syfte med denna avhandling var att utvärdera en 
mulifacetterad implementeringsstrategi och ett fysioterapeutiskt 
vårdprogram för ländryggsmärta. 
 

Metoder: Avhandlingen är baserad på en metodologisk studie och tre 
experimentella studier med fysioterapeuter och patienter med LS. I första 
delarbetet användes en ”mixed method design” för att översätta, anpassa 
samt testa validitet och användarvänlighet av frågeformuläret 
Determinants of Implementation Behaviour Questionnaire (DIBQ). Denna 
anpassade version av DIBQ (DIBQ-t) användes i delarbete II för att 
utvärdera potentiella hinder/facilatorer under implementeringsprocessen 
tillsammans med utvärdering av fysioterapeuters självförtroende, attityder 
och uppfattningar vid bedömning och behandling av LS. I en stegvis 
klusterrandomiserad kontrollerad studie, delades fysioterapeuter och 
deras patienter från tre kluster in i en interventionsgrupp (efter 
implementering av vårdprogrammet BättreRygg☺) eller en kontrollgrupp 
(sedvanlig fysioterapeutisk vård). Andelen riktlinjebaserad vård jämfördes 
mellan grupperna (delarbete III). Denna utvärdering baserades på 
fysioterapeuters följsamhet till åtta riktlinje rekommendationer och tre 
kvalitets index. Det övergripande kvalitetsindexet innehöll de fem mest 
prioriterade rekommendationerna; ingen remittering till specialistvård; 
ingen remittering till medicinsk röntgen vid godartad LS; användning av 
undervisningsinterventioner; användning av träningsinterventioner; och 
ingen användning av icke evidensbaserad fysioterapi. Slutligen, i delarbete 
IV jämfördes patientrapporterade utfallsmått mellan intervention 
(patienter behandlade efter implementering av vårdprogrammet 
BättreRygg☺) och patienter som erhållit sedvanlig vård. En tilläggsanalys 
gjordes också i delarbete IV som jämförde patientrapporterade utfallsmått 
baserat på om fysioterapeuternas vård uppfyllde alla fem kriterierna för det 
övergripande kvalitetsindexet eller inte.  
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Resultat: Ett anpassat, användarvänligt och valitt frågeformulär 
utvecklades, DIBQ-t, för att användas vid utvärdering av implementering 
av vårdprogram för LS i primärvård. Efter implementeringsworkshopen 
ökade fysioterapeuternas (n = 116) självförtroende samt en förändring av 
attityder och uppfattningar mot en mer biopsykosocial orientering kunde 
visas. Fysioterapeuterna hade höga förväntningar på vårdprogrammet som 
minskade efter praktiskt användande. Vid utvärdering av behandling för 
500 patienter med LS framkom en mer frekvent användning av 
riktlinjebaserad vård efter implementering (n = 278) jämfört med 
kontrollgruppen som erhållit sedvanlig vård (n = 222). Det övergripande 
kvalitetsindexet med de fem prioriterade rekommendationerna uppfylldes 
hos 59% av alla patienter i interventionsgruppen jämfört med 26% i 
gruppen som fått sedvanlig vård. Analys av följsamheten till specifika 
rekommendationer visade en signifikant förbättrad användning av 
stratifiering av antal besök och patientundervisningsinterventioner, hög 
användning av träning bibehölls, och en minskning av icke evidensbaserad 
fysioterapi och medicinsk röntgen efter implementering. Det primära 
utfallsmåttet, remittering till specialistvård var låg i båda grupperna utan 
mellangruppsskillnad. Efter implementering av vårdprogrammet 
BättreRygg☺ fanns ingen mellangruppsskillnad avseende 
patientrapporterade utfallsmått förutom högre tillfredställelse med sin 
ryggvård, större förbättring av uppfattningar av ryggbesvär och förbättrad 
hälsorelaterad livskvalitet, jämfört med sedvanlig vård. När 
fysioterapeuternas vård innehöll alla fem rekommendationerna i det 
övergripande kvalitetsindexet, förbättrades de flesta patientrapporterade 
måtten mer jämfört med vård som inte innehöll de fem 
rekommendationerna. 
  
Konklusioner: Implementering av ett fysioterapeutiskt vårdprogram 
(BättreRygg☺) för LS förbättrade både klinik- och patientrapporterade 
utfallsmått. Fysioterapeuterna ökade användningen av riktlinjebaserad 
vård, förbättrade självförtroende och biopsykosocial orientering vid 
bedömning och behandling av LS. Patienterna rapporterade förbättrad 
tillfredställelse, uppfattningar av ryggbesvär, och hälsorelaterad 
livskvalitet. Implementeringen minskade inte remittering till 
specialistvård från den initialt låga nivån och förbättrade inte patienternas 
funktion och smärta mer än sedvanlig vård. Däremot, förbättrades de flesta 
patientutfallsmått när vården var riktlinjebaserad. Det är därför viktigt att 
poängtera vikten av riktlinjebaserad primärvård för att förbättra 
patientrapporterade utfallsmått vid LS. 
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  INTRODUCTION  

 In Sweden and many other countries, patients with low back pain 
(LBP) are one of the most common patient groups in primary care, and 
physiotherapists (PTs) are often their first contact with healthcare. 
Following the evidence-based practice movement in the 1990s, research-
based evidence became increasingly important in physiotherapy. 
Treatment interventions for LBP changed from mainly passive strategies to 
predominantly active interventions (1). Implementation science as a 
research field also grew rapidly in the light of the evidence-based practice 
movement. To bridge the gap between evidence and practice, numerous 
guidelines for managing LBP started to develop. However, use of guidelines 
in physiotherapy has been a challenge, with less than half of the Swedish 
PTs in Västra Götaland County’s primary care setting reporting guideline 
use in 2014 (2). At the same time, studies showed use of non-evidence-
based interventions among Swedish primary care PTs (3) and insufficient 
primary care physiotherapy before spinal surgery (4).  
 In 2016, healthcare managers in the region of Östergötland issued a 
request to improve LBP physiotherapy, as they experienced that LBP care 
was fragmented with inequitable quality. This was the start of the 
development of the BetterBack☺ model of care, and the start of my PhD 
journey. After more than 25 years as a physiotherapist and 10 years as a 
manager for a private physiotherapy clinic, I needed a challenge. I agreed 
to be a part of the BetterBack☺ research team 2016, and began my PhD 
studies in 2017. In 2016 a team of researchers and selected ‘clinical 
champions’ from involved rehabilitation centres in Östergötland adapted 
existing international LBP guidelines to local conditions and incorporated 
them into a model of care (MoC). This MoC was named BetterBack☺. The 
next step was to implement the BetterBack☺ MoC during a mandatory two-
day workshop in Östergötland Region’s publicly financed primary care 
physiotherapy.  
 After the initial development phase, our research group collaborated 
with a Danish research group who developed a similar care package for a 
Danish primary care context (5). There were few translated instruments 
suitable for evaluating implementation behaviours among clinicians. 
Therefore, in Study I our research groups collaborated with the Danish 
research group in translating and tailoring, as well as feasibility and 
validity-testing of an existing instrument, the Determinants of 
Implementation Behaviours Questionnaire (DIBQ). This adapted 
instrument DIBQ-t (DIBQ tailored), was then used in Study II. This thesis 
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is the first in Sweden to evaluate the effectiveness of implementing a best 
practice physiotherapy healthcare model for LBP with evaluation of 
physiotherapists’ confidence, attitudes and beliefs and adherence to 
guideline recommendations together with patient outcomes, with the aim 
of improving LBP care in primary care. 
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BACKGROUND 

Low back pain 
 Low back pain is a common symptom in populations worldwide, and it 
occurs in all ages (6, 7). LBP is commonly described by its location and 
symptoms of pain and discomfort below the costal margins and above the 
inferior gluteal folds, or back pain with or without radiculopathy (8). Back 
pain has also been described by its intensity, frequency, influence on 
activity and duration (9). However, the accepted duration classification – 
acute 0-3 weeks, subacute 4-12 weeks, and chronic pain >12 weeks (10) – 
has recently been challenged, following findings that back pain fluctuates 
over time with symptoms on and off for years (11, 12). Up to 90% of all LBP 
cases can be categorised as non-specific, where the underlying pathology 
or disease cannot be identified through diagnostic assessment (13). In 
primary care approximately <1%-4% of LBP cases are non-benign and 
show signs of underlying malignancy, cauda equina syndrome, fracture or 
infection (14, 15). Furthermore 5-15 % of all cases have neuropathic pain 
presentation clinically as lumbar radiculopathy or lumbar spinal stenosis 
(16, 17). Medical imaging is still common and increasingly utilised as a 
diagnostic assessment method for LBP, but is problematic since spinal 
degeneration is present in high proportions of asymptomatic individuals 
(18). Studies have shown that 37% of 20-year-old asymptomatic 
individuals and 96% of 80-year-olds have disc degeneration findings (19). 
Multiple factors have been described to contribute to LBP, and LBP has 
been described as more typically a result of benign biological and 
psychosocial dysfunctions with social contextual factors influencing the 
complex pain experience (6). In conclusion this complexity of LBP needs to 
be addressed in diagnosing and treating LBP with a broad biopsychosocial 
approach. 

Prevalence and impact on health and welfare 

 The lifetime prevalence of LBP is high, ranging from 51% to 84% (20) 
with a reported point prevalence of 12% (7). LBP occurs in all ages and is 
more common among females and ages 40-80 years (7). Globally, years 
lived with disability caused by LBP has increased by 54% between 1990 and 
2015, and is now the number one cause of disability globally (6). Most 
people with a new episode of LBP recover quickly, however recurrence is 
common and for a smaller proportion of people, pain becomes persistent 
(6). The prevalence of persistent LBP has been reported to range from 3.9% 
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to 25.4 % in individuals aged 18 and above depending on age group and 
socioeconomic status (21). The high costs of LBP for society can be 
explained by the costs of both loss of working ability and costs for 
healthcare (22). Patients with LBP in Sweden consume nearly twice as 
much healthcare than the general population (23). In Sweden and many 
other countries most patients with LBP are treated in primary care, and for 
approximate 70% of patients with LBP a PT is the initial care contact (24). 
The consequences of LBP are considerable for the individuals, healthcare 
system and society, which highlights the need for awareness and improved 
knowledge, in order to reduce the burden of LBP. 

Pathogenesis, risk, and prognosis 

 LBP is nowadays described as multi-factorial, with involvement of 
many different factors and mechanisms contributing to its cause and its 
recurrence (25). In recent decades the biopsychosocial model has been the 
dominant model for understanding the aetiology and prognosis of back 
pain (26). However, a critical review showed that PTs’ main focus when 
managing LBP was on biological aspects, at the expense of social and 
broader aspects such as culture and interpersonal dynamics (27). Although 
clinical tests and medical imaging are unable to identify the accurate tissue 
source of most LBP, several innervated structures such as intervertebral 
disc, facet joint and vertebral endplates have been shown to reproduce pain 
when stimulated (6). Other biological causes in persistent LBP are central 
nervous system sensitisation and abnormal central processing of pain (28). 
Psychological and social factors have been shown to modulate pain in the 
pain neuromatrix (29). Recently, epigenetics has also been suggested as a 
potentially important biological mechanism in back pain (30).  
 Hartvigsen et al. (6) have presented a model of multifactorial 
contributions to LBP and disability. In this model, key contributions are 
shown but with no attempt to show the complex interactions between the 
different contributors (Figure 1). However, the biopsychosocial model 
shows how biological, social and psychological factors influence pain but 
do not inform the prognosis. Therefore, different risk stratification 
assessment screening tools have been developed. However, a review by 
Karran et al. (31) showed that LBP screening instruments in primary care 
perform poorly at assigning high risk scores to individuals who develop 
chronic pain. The two most common and recommended screening tools 
(32) are the STarT Back Screening Tool (SBT) (33) and the Örebro 
Musculoskeletal Pain Screening Questionnaire (ÖMPSQ) (34). ÖMPSQ 
assists in the early identification of yellow flags (psychosocial factors) and 
patients at risk of developing work disability (34). SBT is designed for 
primary care and predicts long-term disabling pain.  
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Figure 1. Contributors to low back pain and disability (with permission from Elsevier).* 
Nociceptive input includes non-identifiable sources in non-specific low back pain, 
neurological sources and specific pathology. 

Evidence-based practice (EBP) 

Clinical practice guidelines (CPG) 

 Over the last decades, a myriad of treatment options and a growing 
body of clinical trials and scientific publications for LBP have emerged. To 
be able to offer evidence-based healthcare, it is important that healthcare 
practitioners (HCP) involved in LBP care have easy access to up-to-date, 
evidence-based information to assist in treatment decision-making (35). 
Clinical practice guidelines (CPGs) also called ‘clinical guidelines’ can 
improve healthcare by promoting best practice, reducing the use of low-
value interventions and unwarranted variations of healthcare (35). 
According to the Institute of Medicine, CPGs are defined as: 

“Statements that include recommendations intended to 

optimize patient care that are informed by a systematic review 

of evidence and an assessment of the benefits and harms of 

alternative care options” (36)  
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 The term guideline is more general and broader, developed and used 
by service organisations, policymakers, and authorities. CPGs are in 
contrast typically intended for use by healthcare providers to support their 
clinical decisions (37). However, the terms CPGs and guidelines are often 
used interchangeably, as they are in this thesis. In the field of LBP, CPGs 
have been rapidly developed.  
 O’Connell et al. (35) have compared major international LBP 
guidelines. The consistent recommendations across the guidelines were 
diagnostic triage with red flag screening, exercise therapy, patient 
information, and education (35). The information and education should be 
directed towards an “expected” good prognosis to help moderate patients’ 
expectations and to reduce risk of fear/catastrophising. Furthermore, core 
recommendations are advice to stay active and return to normal activities 
as soon as possible. Manual therapies and psychological interventions were 
recommended in the various guidelines, but in the National Institute for 
Health and Care Excellence (NICE) guidelines are to be used only as a part 
of a treatment package and not as an essential component for all patients 
(38). All guidelines recommended some form of exercise therapy; the NICE 
guidelines placed exercise therapy at the centre of LBP treatment to a 
greater extent than the others. Across all guidelines, multi-modal care 
options including self-management approaches in the management of 
pain-related symptoms were recommended. All guidelines recommended 
against routine use of interventions such as imaging, opioids, spinal 
surgery, spinal traction, and bedrest for patients with benign LBP. 
Recommendations were not consistent in the guidelines regarding use of 
clinical pathways with a stepped care (all patients are offered the same 
basic care and treatment efforts are only increased if patients do not 
improve sufficiently) or use of risk stratification approach (35). In the risk 
stratification approach, individuals are matched with appropriate target 
treatments according to their risk profile in the three risk groups low, 
medium and high, according to SBT (39). Individuals in low-risk groups 
with a good prognosis are advised to stay active, informed of their overall 
good prognosis, educated, and informed to use self-management 
strategies. The medium-risk group individuals with a possible poor 
prognosis are offered an additional evidence-based physiotherapy such as 
exercise and manual therapy. High-risk group individuals with a probable 
poor prognosis with significant impact and distress are offered the same as 
low-risk individuals plus a more complex treatment including a deeper 
biopsychosocial assessment with both physical and psychological 
interventions. This complex treatment will require a higher number of 
healthcare visits. An SBT stratification approach with both screening and 
matching treatment has been shown to improve LBP care and save costs 
(40), and in a recent systematic review and meta-analysis this was evident 
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for medium- and high-risk patient groups but not low-risk groups (41). 
Despite lack of evidence for long-term benefits, the SBT approach is 
suggested to be part of a well-designed model of care for LBP (41, 42). In 
2021 a new systematic review of European LBP and neck pain guidelines 
by Corp et al. (43) recommended entirely non-pharmacological 
interventions for benign back pain. This review showed similar results as a 
previous review by O’Connell et al. (35), with additional recommendations 
on return-to-work programmes (moderate evidence), group exercise 
program including back schools (moderate evidence) and for specific 
subgroups both psychological therapies (moderate evidence), and multi-
disciplinary treatments (strong evidence). Furthermore, manual therapy 
was now recommended in combination with other treatments (moderate 
evidence). This review also included a recommendation against orthoses 
and electrotherapies, and for acupuncture the recommendation was 
inconsistent (43). In both reviews, the dosage, duration, and other details 
around delivery of the recommended treatments, and consensus 
recommendations about clinical pathways, were not described (35, 43). In 
2020, Castellini et al. (44) reviewed the quality of different LBP guidelines 
and found that the NICE guidelines (38) had the highest quality (96%) in 
the area of educational/behavioural, physiotherapy and pharmaceutical 
interventions.  

Barriers in CPG implementation 

 Despite guidelines with clear and consistent recommendations, there 
is still an evidence-to-practice gap for LBP care internationally with poor 
uptake of many of these assessment/diagnostic-related and treatment 
recommendations (6). This gap can be due to the challenge of 
implementing back pain guidelines in clinical practice, and many barriers 
to clinical guideline implementation have been identified (45). Less focus 
has been on facilitators for CPG implementation. However, consistent 
leadership, committed team members, administrative support and 
education regarding the guidelines have been shown to be facilitators (46). 
Barriers in implementation of LBP guidelines in physiotherapy have been 
described, such as challenges in integrating guidelines in clinical practice, 
allocation of time, and expectations from patients and managers (35, 47). 
Some clinicians consider guidelines a threat to their professional autonomy 
(48). Many clinicians continue to manage patients with LBP with a 
biomedical orientation, and this appears to negatively impact upon 
adherence to treatment guidelines which nowadays have a biopsychosocial 
approach (48). This highlights the importance of addressing potential 
barriers and facilitators when planning and evaluating guideline 
implementation.  
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Low back pain CPG implementation in primary care 
physiotherapy 

 Implementing LBP guidelines in clinical practice is challenging 
because guidelines are just one component in a more multi-component and 
complex process of translating research into clinical practice (49). 
Furthermore, implementation success depends to a high degree on the 
contextual factors, which limits the generalisability between different 
health settings, countries and healthcare systems (50). Like other 
healthcare disciplines, it has been evident that there are challenges in 
guideline implementation in the physiotherapy context, with difficulties 
improving adherence to these guidelines (51). Adherence has been 
described as the extent a person’s behaviour corresponds to 
recommendations (52). It is suggested that training and support tools 
would facilitate the use of this management approach (53). Use of a 
biomedical management orientation has been found to be associated with 
poor adherence to recent LBP guidelines (54) as well as advices to delay a 
return to normal activities and work for patients with LBP (55). A 
systematic review on how PTs follow evidence-based guidelines based on 
surveys completed by PTs showed that a median percentage of 85% of all 
PTs provide or would provide LBP treatments that were recommended 
(56). Furthermore, the median percentage of PTs who provided or would 
provide LBP treatments that were not recommended was 38%, however 
when data was based on what the patients received from treatment records 
and billing codes, 79% of patients had received non-recommended 
treatments (56).  
 In Sweden Bernhardsson et al. (2) showed that 96% of a cohort of 
Swedish primary care PTs considered guidelines important, but fewer than 
half reported using guidelines frequently. After a tailored, multi-
component guideline implementation, Bernhardsson et al. (57) showed an 
increased awareness and knowledge of where to find the local LBP, neck 
pain and shoulder pain guidelines, but no significant effect on guideline 
use. Fritz et al. (58) have recently evaluated a multifaceted implementation 
of a behavioural approach for persistent musculoskeletal pain including 
LBP in primary care. This small quasi-experimental pre-/post trial with a 
total of 24 PTs and 159 patients showed a significantly changed clinical 
behaviour among PTs immediately after the implementation period, but 
this effect did not remain to the three-months follow-up (58). Patients 
treated by these trained PTs in the behavioural approach did not achieve 
further improvements compared to a control group (59). In Sweden there 
is a lack of national clinical guidelines for LBP, and Swedish PTs still 
consider the use of interventions despite lack of evidence or treatment 
effects (3). Furthermore, evidence-based physiotherapy interventions have 
been shown to be underused. In a Swedish study from the healthcare region 
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of Östergötland, only 58% of patients on surgical waiting lists saw a PT 
within one year prior to a spine surgeon consultation, despite guideline 
recommendations to exhaust non-surgical interventions before surgery 
(4). A qualitative study showed that these LBP patients after a pre-surgery 
physiotherapy intervention with cognitive behavioural approach still 
describe their back-related symptoms in line with a biomedical explanatory 
model (60).  

Implementation Science  
 The term implementation is used to describe the process of integrating 
evidence-based interventions within a setting or of bridging the research-
to-practice gaps (61). In North America the term knowledge translation is 
more commonly used, while in other parts of the world the term 
implementation is more frequently used, as it is in this thesis. A new 
intervention/innovation can be spread a long a continuum (Figure 2), 
where diffusion can be described as a passive and unplanned informal 
spread of a new practice. While dissemination is an active spread using 
formal and planned strategies implementation at the end of the continuum 
is the process where new practice integrates within the actual setting (61).  
 
Diffusion  Dissemination Implementation 
 “let it happen” “help it happen” “make it happen” 

 

Figure 2. The diffusion to implementation continuum, based on Greenhalgh et al. (62) 

 
  In recent research, a greater focus has been on what happens after 
implementation with addressing sustainability along the continuum (63). 
It is important to distinguish between implementation science and 
intervention research. Implementation research focusses on strategies 
used to implement evidence-based practice, while intervention research 
focusses on intervention effectiveness (64). Implementation Science has 
been defined as: 

“applied research that aims to develop the critical evidence 

base that informs the effective, sustained and embedded 

adoption of interventions by health systems and communities.” 

(65) 
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Behaviour change  

 The problems of getting clinicians to act on evidence-based guidelines 
are widely recognised. In implementation-related, evidence-based 
practice, the target population must undergo a behaviour change if it is to 
adopt to a new practice. An increased focus on behaviour change in 
guideline implementation has been suggested; this involves specifying 
clinicians/patients target behaviour and with a behavioural analysis to 
assist in developing effective interventions (66). To help with 
understanding behaviour and behaviour change, different models and 
frameworks can be used. One such model is the behaviour model 
(capability, opportunity and motivation) termed COM-B model (67). In 
this model capability, opportunity and motivation interact over time and 
generate a behaviour. This model is also used when planning, 
implementing and evaluating behavioural interventions, and it aims to 
identify the appropriate targets for the behaviour change interventions (67, 
68).  
 Other behaviour change frameworks aiming at implementation 
research have been developed. The Theoretical Domains Framework 
(TDF), which is a synthesis of 33 theories of behaviour and behaviour 
change models into originally 12 TDF domains, is one of the most common 
(69). The TDF was developed to help implementation researchers to 
identify influence on HCPs’ behaviour related to implementation of 
evidence-based recommendations (69, 70). The TDF can be used to 
identify attitudinal and behavioural barriers and facilitators of uptake of 
behaviour change in clinical interventions and to assist in the development 
of effective implementation strategies (71).  
 In the behaviour change wheel (BCW), both the COM-B and the TDF 
are integrated (72) (Figure 3). The COM-B model acts here as a hub 
identifying the source of the target behaviour for the intervention with 
linkage to TDF domains. Surrounding this is a layer of intervention 
functions to choose from depending on the result of the COM-B analysis. 
Then the outer layer consists of different policy categories that one can use 
to deliver these intervention functions (67, 73). The aim of the BCW is to 
allow researchers to use a systematic method for understanding behaviour 
and linking this understanding to techniques known to change behaviour. 
The BCW is commonly used in designing and evaluating behaviour change 
interventions (72, 74). The use of the BCW is suggested in a framework by 
Briggs et al. (75) intended to assist in planning, implementing and 
evaluating phases for implementation of musculoskeletal model of care. 
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Figure 3. The behaviour change wheel (BCW) (76)  

Model of care 

 A model of care (MoC) provides a framework for implementing 
evidence into practice, describing the principles of evidence‐informed 
healthcare delivered to consumers in the actual setting for a specific 
disease. The right care should be delivered at the right time, in the right 
place, by the right team using the right resources (77). A MoC describes not 
only what to deliver, but also how to deliver it within a healthcare system 
and serves as a complement to clinical practice guidelines (77).  

Implementation theories and models 

 Use of theories and models can support the analysis of potential 
success and of factors related to outcomes in implementation processes 
(78). Various theories and models for change point to a large number of 
factors that may affect successful implementation of evidence. There has 
been an increasing use of theories to assist in designing or evaluating 
interventions, and according to a scoping review in 2017, half of the 
published guideline implementation studies were based on theory (79). In 
a review by Tabak et al. (80) 91 different models were identified, showing 
that there is a vast amount to choose from. Prihodova et al. (81) reviewed 
over 60 models in health service research and found six key components 
used in the models. The first primary key component was the Message that 
should be need-driven, accessible and credible. Moreover it should use of 
different methods to deliver the message. The second key component was 
Process – timely, targeted and multifaceted activities to implement the 
transfer of knowledge using ‘push-pull’ dynamic exchanges of information 
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with involved opinion leaders/champions involved. The third key 
component, the Stakeholders, represents involvement of people on either 
side of the exchange process here also with involvement and support from 
leaders and managers in the organisation. The two contextual key 
components were Inner Context (often representing the organisational 
environments) and the wider Social, Cultural and Economic Context. The 
final component is the importance of Evaluating Efficacy of the 
implementation activity. The authors used these six key components and 
created a new synthesized model to be used when planning implementation 
activities, however a need for further studies of this new model was 
suggested (81). 
  There are also different frameworks to assist in planning the 
implementation, often with checklists of important factors and aspects 
when implementing a model of care. BetterBack☺ MoC has used the 
framework by Briggs et al. (75). This framework has been developed for 
implementation of musculoskeletal models of care to assist in both 
planning and implementation and evaluating phases with the components 
involved suggested by Prihodova et al. (81). This framework includes 
checklists for: (1) development of a clear model of care document 
(Message) acceptable to the local stakeholders; (2) judgement whether a 
model of care is ready for implementation; (3) guidance of the initial 
implementation process with different stakeholders involved, and adapted 
to the local context (Process, Stakeholders, Local context); and (4) how to 
consider performance measures that are likely to indicate to what degree 
the model of care is successful (Evaluating Efficacy) (75).  

Implementation strategy and evaluation  

 Implementation strategies are the methods used to facilitate the uptake 
of EBP or research findings into routine practice (82). The effectiveness of 
different implementation strategies such as educational events, use of 
clinical champions, and passive or active implementation in LBP guideline 
implementation is unclear. However, it seems that increased duration and 
frequency of the implementation intervention leads to greater success (83). 
 Evaluation during and after implementation is important. To 
understand failure (or success) of transferring evidence into clinical 
practice, it is critical to distinguish implementation effectiveness from 
treatment effectiveness. This to understand if a failure (or success) was 
caused by an intervention that was ineffective in the actual setting 
(intervention failure), or was a good intervention deployed incorrectly 
(implementation failure) – or was it a combination of both (84). In 
effectiveness studies, evaluations focus on patient-level health and 
functioning outcomes while in implementation research evaluations 
focuses on the system-level with adoption, cost, fidelity, reach and 



Background 

 25 

sustainability as common outcomes (85). Adoption is described as uptake, 
utilisation, or the action to try the innovation or EBP, while fidelity is 
defined as the degree to which an intervention was implemented as 
described in the protocol (84). Three types of fidelity have been described 
by Proctor et al. (84): 1) adherence to the program protocol; 2) dose or 
amount of program delivery and 3) quality of delivery. Reach is described 
as the absolute number of individuals who are willing to participate (86), 
and sustainability as the extent to which the newly implemented treatment 
is maintained (84). 
  An implementation intervention aims to change the behaviour by 
targeting HCP, organisations, or systems, in contrast to a clinical 
intervention, which aims to affect patients. Distinguishing between these 
two is not always easy, and hybrid designs which address both the 
implementation intervention, and the clinical intervention are common 
(87). These hybrid designs will typically take one of three design types: I) 
primarily testing effects of a clinical intervention on relevant outcomes 
while observing and collecting information on implementation, II) dual 
testing of both the clinical and implementation interventions or III) 
primarily testing an implementation intervention while observing and 
collecting information on the clinical intervention’s impact on outcomes 
(64). In this thesis a hybrid type II design has been used. In the protocol 
(76), outcomes are divided into implementation process, implementation, 
and patient outcomes. In this thesis outcomes are described and reported 
as implementation intervention outcomes targeting PTs and clinical 
intervention outcomes targeting patients. 
 Implementation outcomes can be measured by using administrative 
data and clinical indicators. Clinical indicators have a long tradition of 
measuring the quality of patient care delivered (88, 89). A clinical indicator 
measures the quality of care, and relies on adequate research evidence, 
clinical effectiveness, safety, and efficiency (89).  

Measurement properties in questionnaire development 

 When using a questionnaire to measure something, it is important to 
examine its design and if it is suitable for use in the intended population. 
Therefore, it is important to test and evaluate the measurement properties 
with appropriate methodology (90). The most common measurement 
properties in medicine are reliability, validity and responsiveness. There is 
an international consensus among the COSMIN group (COnsensus-based 
Standards for the selection of health Measurements INstruments) on 
defining these properties (91). Reliability is defined as “the degree to which 
the measurement is free from measurement error” with the three 
measurement properties: internal consistency (often tested by a 
Cronbach’s alpha), reliability, and measurement error. Validity is “the 
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degree to which an instrument measures the construct(s) it purports to 
measure” with the measurement properties: content, construct, and 
criterion validity. Content validity is described as the degree to which the 
content of an instrument is an adequate reflection of the construct to be 
measured and includes face validity (91). Face validity is a subjective 
assessment if the measurement instrument appears to be an adequate 
reflection of the construct, this is done by simply looking at the questions. 
Construct validity is described as the degree to which scores of an 
instrument are consistent with hypotheses, e.g., with regards to internal 
relationships (often measured with factor analysis), relationships with 
scores of other instruments or differences between relevant groups. 
Criterion validity is described as the degree to which scores of an 
instrument are an adequate reflection of a gold standard. Finally, 
responsiveness is the ability of an instrument to detect changes over time 
(91). 

BetterBack☺ model of care 

Development of the BetterBack☺ MoC 

 The implementation process started in 2016, when primary care 
physiotherapy managers expressed a need for improved PT delivered LBP 
management. Their arguments were justified by the high prevalence and 
burden of LBP (7, 92) together with a perceived fragmented LBP care, the 
use of PT intervention not in line with evidence-based international 
guidelines (3), and the lack of Swedish best practice clinical guidelines. The 
current routine care clinical pathway for patients with LBP before 
implementation of the BetterBack☺ is outlined in Figure 4. 
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Figure 4. Current routine care clinical pathway for patients LBP in the healthcare region 
of Östergötland before implementation. The red square is the focus area for the 
implementation of the BetterBack☺ MoC. GP = General Practitioner, LBP = Low Back 
Pain, MoC = Model of Care 

 
 To guide the development of the BetterBack☺ MoC, an international 
musculoskeletal framework was used. It contained checklists to assist in 
developing, implementing and evaluation phases (75). A multifaceted 
implementation strategy was used, with the aim of targeting different 
organisational levels (93). A top-down strategy started the process with a 
request and support from the rehabilitation managers in an existing 
implementation forum. This implementation forum is a group of all 
rehabilitation managers from the three rehabilitation units and clinical 
researchers; its purpose is to facilitate the implementation process in 
different phases as regards timeline, logistics and goals (94). A senior 
researcher in the implementation forum, Birgitta Öberg (BÖ), initiated the 
development of the MoC. Secondly, two clinical researchers, Allan Abbott 
and Karin Schröder, along with ‘clinical champions’, were involved in a 
bottom-up strategy to develop and locally adapt two international LBP 
guidelines (38, 95, 96) into the BetterBack☺ MoC. The six clinical 
champions were selected by the managers from each unit. These were 
trusted clinicians with special skills in LBP diagnosing and treatment. The 
clinical champions and the two clinical researchers formed the MoC 
support team. The development of the BetterBack☺ MoC followed six steps 
with the MoC support team involved in step all the steps: 



Implementing BetterBack – a Best Practice Physiotherapy Healthcare Model for Low Back Pain 

 28 

1. Discussion of the current routine care clinical pathway for LBP and 
areas needing improvement outlined by the red square in Figure 4. 

2. Discussion and analysis of the existing international best practice 
clinical guidelines for LBP with or without radiculopathy by the 
English National Institute for Health and Care Excellence (The NICE 
guidelines) and by the Danish Health and Medicine Authority (38, 
95, 96). 

3. Local adaptation of the international best practice clinical guidelines 
to the Swedish context using the Swedish National Board of Health 
and Welfare methods for guideline construction (97). The clinical 
guideline recommendations were supported by a clinical priority 
ranking based on overall grade of evidence together with a consensus 
based on professional experience and patient benefits versus harms 
and costs (98). The clinical practice guideline recommendations with 
their priority ranking as well as support tools used in the 
BetterBack☺ MoC can be found in Appendix 1. 
Identification and discussion of PTs’ target behaviours of relevance 
for the BetterBack☺ MoC and its modifiable barriers for uptake. 
Support tools for LBP patient management were developed; the aim 
was to further educate and enable PTs’ clinical reasoning in 
providing LBP assessment and treatment according to the Swedish 
adaptation of the best practice clinical guidelines. A total of 13 
learning goals were identified, and these were linked to learning 
activities with different behavioural change techniques (Table 1 in 
Paper II). The behaviour change wheel (BCW) (67, 72) was used as a 
logic model to theorise the process of designing the BetterBack☺ 
MoC (Figure 3). 

4. Developing of a multifaceted implementation strategy (described in 
the method section). 

5. Once behaviour change among PTs has occurred; it was expected 
that PTs’ use of the BetterBack☺ MoC may influence patient 
outcomes. The rationale for this can be based on the common sense 
model of self-regulation (CSM) (99). This suggests a potential effect 
of the BetterBack☺ MoC on improved patient-reported outcomes 
measuring disability, function, pain, patient illness beliefs and 
coping and self-enablement strategies.  

Content of the BetterBack☺ MoC 

 The content of the BetterBack☺ MoC aims to change patients’ 
maladaptive illness beliefs, low expectation of recovery, fear avoidance, 
anxiety and catastrophising, low self-care enablement and low physical 
activity level. We hypothesised that increased ability of being physically 
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active and improved illness beliefs lead to increased perceived physical 
capacity, reduced fear avoidance and improved expectations. These 
changes were then hypothesised to translate to an increase of patients’ self-
efficacy and self-management strategies, which in turn was expected to 
improve PROMs.  
 The content that differs from routine practice includes the following 
support tools linked to each guideline recommendations (Appendix 1): 
evidence-based guideline recommendations; patient centred coordinated 
care pathways (Figure 5); structured assessment proformas; SBT (33); 
clinical process and reasoning pathway flowchart; clinical reasoning and 
process evaluation tool (CRPE); standardised patient brochure and a 
powerpoint with additional material for group-based patient education; 
and exercise resources.  
 The education/information parts addressed these components: The 
good prognosis of LBP, this to reduce patient’s negative thoughts and 
beliefs about LBP. Pain neuroscience and information about back pain, this 
to enable patients to understand the complexity of pain perception with 
involvement of thoughts and beliefs. Advice to handle flare ups with the 
aim to improve patient’s understanding and pain acceptance and to 
improve patient’s sense of control and self-efficacy. The natural cause of 
back pain and that LBP is a recurrent condition where medical imaging 
generally is not recommended because of unspecific findings, this with the 
aim to reduce patient’s expectation of finding the exact source of pain. 
Education about physical activity and encouragement to stay physically 
active, this with the aim to reduce patient’s fear avoidance, improve pain 
control and improve physical fitness. Furthermore, standardised tools to 
support the design and progression of home-based and/or group-based 
exercise program with the aim to improve patient’s function, muscle 
strength, flexibility and physical fitness. 
 Steps involved in the content delivery are outlined in Figure 5:  
1) Patients where first assessed using structured proformas, and the SBT. 
The use of SBT allowed PTs to use the SBT approach, with matching 
patients to treatment packages appropriate for them, based on prognosis 
(39). Less treatment with few visits was therefore recommended for 
patients in the low-risk group, and more treatment with additional 
training, professional support to address barriers to recovery with more use 
of information/education with a behavioural medicine approach in higher 
risk groups.  
 
2) Based on the assessment findings, the patient’s functional impairments, 

activity limitations and ICD-10-SE (Swedish international classification of 
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diseases and related health problems), diagnoses were registered with the 
Clinical Reasoning and Process Evaluation tool (CRPE).  
 
3) Treatment was matched to identified functional impairments and 
activity limitations. All patients received individual information about the 
findings in the assessment. Other treatment options were mobilisation 
techniques, individualised training, and patient education with a brochure. 
The intervention delivery and dosage were based on the PTs’ clinical 
reasoning regarding patients’ risk of developing persistent pain and 

towards patients’ goals. After step 3, patients received a follow-up 
assessment and evaluation of treatment outcomes, and if needed receive 4) 
group-based care (BetterBack☺ part 2) with continued education on 
backpain with a biopsychosocial approach delivered in one 90-minute 
session with 2-10 participants and/or group training for six weeks twice a 
week with a recommended 12-week intervention period. Choice of exercise, 
dosage and progression was done by the supervising PT together with the 
patient. The group-based intervention could be done by another PT than 
the assessment PT, however follow-ups were always performed by the 
assessment PT. Appendix 1 shows the content in detail. 
 

Figure 5. Patient centred coordinated care pathways with content of the BetterBack☺ 
MoC. 
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Follow-up with first contact therapist for assessment of treatment outcomes 

Biomechanics Behaviour

Psychology: 
emotion and 

throughts

Neuro

physiology

Group education 
on back pain

1. Subjective and objective assessment + STarT Back Screening Tool 

2. Assessment findings  

• Functional impairments, activity limitations. 

• Yellow flags and risk of continuing pain based on STarT Back Tool 

• ICD-10 diagnosis  

4. BetterBack☺ part 2 

 
• Graded training of posture and motor 

control in combination with 

functional movement including 

spinal movement 

• Range of movement exercises if 

indicated 

• Option of group training (6w 2/w) 

during 12w intervention 

• Group training supervised by another 

therapist 

 

3. Treatment matched to functional impairments, activity limitations 

BetterBack☺ part 1 

 • Individualised information 

• Neuromusculoskeletal mobilisation 

techniques if indicated 

 

 

• Individualised training to improve functional 

impairments and activity limitations 

• Patient education (brochure) 
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Rationale of the thesis  
 In Sweden and in many other countries, most patients with LBP are 
treated in primary care, and often by PTs. However in Sweden a formal 
clinical guideline for the treatment of LBP was still lacking. Furthermore, 
there are interventions that Swedish PTs in primary care consider relevant 
in clinical practice despite absence of consensus about effects or evidence, 
which results in non-evidence-based treatment with non-optimal care (3). 
There was also a call from rehabilitation managers from publicly funded 
financed healthcare to improve LBP care in the region, which they 
perceived as fragmented and not always in line with evidence. Therefore, 
implementation of an LBP model of care was needed with evaluation of 
both clinicians and patient outcomes. There is also a need for more valid, 
feasible and adapted instruments to measure determinants of healthcare 
practitioners’ implementation behaviour, in order to understand success or 
failure in LBP guideline implementation. This thesis, with its robust design, 
can facilitate the integration of evidence-based practice into primary care 
physiotherapy, with the aim of improving LBP quality of care and patient 
outcomes. 
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AIMS OF THE THESIS 

Overall aim 
 The overall aim of this thesis was to evaluate a multifaceted 
implementation strategy and a best practice physiotherapy healthcare 
model for LBP.  

Specific aims  
• To tailor the Determinants of Implementation Behaviour 

Questionnaire (DIBQ) for evaluation of clinician expectations 
regarding the implementation of best practice LBP primary care 
programs in Sweden and Denmark (Paper I).  

• To describe and evaluate determinants of implementation behaviour 
among PTs after implementation of the BetterBack☺ MoC (Paper II). 

• To evaluate and compare PTs’ confidence, attitudes and beliefs in 
managing patients with LBP before with after implementation of the 
BetterBack☺ MoC (Paper II). 

• To evaluate and compare PTs’ adherence to clinical practice 
guideline recommendations for LBP after implementation of the 
BetterBack☺ MoC with routine care (control) (Paper III).  

• To evaluate and compare patient-reported outcomes after 
implementation of the BetterBack☺ MoC with routine care (control) 
(Paper IV). 

• To evaluate and compare patient-reported outcomes based on the 
fidelity of clinical practice quality index (CPQI) adherence 
regarding PTs’ care (Paper IV). 
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METHOD 

Designs 
 An overview of the studies is presented in Table 1. The four papers in 
this thesis are based on one methodological study (Study A) and on a series 
of experimental studies packaged in a hybrid type II trial (Study B) (Papers 
II-IV).  

Table 1. Overview of the four papers included in this thesis 

 Study A Study B 

Methodological study Experimental studies 

Paper I Paper II Paper III Paper IV 

Design Methodological study Experimental before 
and after trial 

Stepped cluster RCT 

Participants Expert panels from 
SWE and DK (n = 16), 
Clinicians from SWE 
and DK participating in 
GLA:D Back or 
BetterBack☺ 
implementation 
workshop (n = 598). 

PTs who participated in 
the BetterBack☺ study 
(n = 116) 

PTs (n = 86) and 
recruited patients with 
LBP (n=388)  

 

Register cohort: PTs  

(n = 105) recruited 
patients with LBP 

 (n = 500) 

PTs (n = 104) and 
recruited patients with 
LBP (n = 467) 

Methods A mixed-method design 
with translation (phase 
1), content validity 
assessment (phase 2), 
adaptation and 
feasibility testing 
(phase 3), construct 
validity testing (phase 
4), result discussion 
and interpretation 
(phase 5) 

A before and after 
study comparing PTs’ 
confidence, attitudes, 
beliefs, and 
determinants of 
implementation 
behaviours before with 
after implementation 

A single blind design 
comparing PTs’ 
adherence to best 
practice 
recommendations 
before with after 
implementation  

A single blind design  
1) comparing PROMs 
before with after 
implementation  
2) comparing PROMs in 
patients receiving CPQI 
adherent care with 
non-CPQI adherent 
care 

Data  
analysis 

Descriptive statistics 
with content validity 
index, missing data, 
proportions. 
Confirmatory factor 
analysis 

Descriptive statistics, 
RMANOVA pairwise 
comparisons, effect 
sizes interpreted with 
partial eta square (ηp

2) 

Descriptive statistics, 
Multilevel logistic 
regression for binary 
variables with Odds 
ratios (OR) corrected 
for clustering effects 

Descriptive statistics, 
linear and generalised 
linear mixed model 
comparisons baseline, 
3, 6 and 12 months 

Ethical  
approval 

Dnr:2017-35/31 

RCT = Randomised Controlled Trial, SWE = Sweden, DK = Denmark, n = number of participants, PT = 
physiotherapist, PROMs = Patient-reported Outcome Measures, LBP = Low Back Pain, RMANOVA = Repeated 
Measures Analysis of Variance, CPQI = Clinical Practice Quality Index 
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Settings and participants 
 All studies have been conducted in the publicly funded primary care 
physiotherapy clinics in the healthcare region of Östergötland, Sweden. 
Additionally, in Study A, academics from Linköping University were 
involved in the expert panel along with clinicians and academics from 
Denmark. In Study B, PTs came from the three organisational clusters 
within the healthcare region and patients were nested in these three 
clusters based on the existing geographical and organisational structure 
outlined in Figure 6. 
 

 

Figure 6. Municipal resident population and number of physiotherapy rehabilitation 
clinics and physiotherapists in the west, central and east cluster in Östergötland 
healthcare region year 2016 

In Papers III-IV a stepped cluster randomised control trial (RCT) design 
was used as outlined in Table 2. 
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Table 2. The stepped structure (dog leg design) of the cluster randomised controlled trial 

2017 2018 

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar 

PT Cluster 
random 
allocation 

Patient recruitment 
during internal pilot 

phase 

Patient recruitment during main trial phase 

Cluster 1 
West 

MoC MoC MoC MoC MoC MoC MoC MoC MoC MoC MoC MoC 

MoC implementation  

Cluster 2 
Central 

Routine Routine Routine Routine Routine MoC MoC MoC MoC MoC MoC MoC 

MoC implementation  

Cluster 3 
East 

Routine Routine Routine Routine Routine Routine Routine Routine Routine Routine Routine Routine 

PT = physiotherapist, MoC model of care = intervention group, Routine = control group 

Inclusion criteria for expert panel and clinicians 

 In Study A participants came from both Sweden and Denmark. The 
inclusion criteria for the expert panel were experts with methodological 
research background in the implementation and/or musculoskeletal fields. 
Demographics of the expert panel are outlined in Table 3. The inclusion 
criteria for clinicians were clinicians who had participated in the Swedish 
BetterBack☺ (all publicly funded primary care rehabilitation clinics in the 
Östergötland healthcare region of Sweden) or in the Danish GLA:D® Back 
(snowball sampled PTs and chiropractors) two-day workshop. 

Table 3. Demographics of expert panel 

Variables Sweden (n = 7) Denmark (n = 9) Total (n = 16) 

Male / female, n 1 / 6 3 / 6 4 / 12 

Physiotherapist / chiropractor / 
other, n 

3 / 0 / 4 4 / 5 / 0 7 / 5 / 4 

Age, mean (SD) 55.4 (7.6) 44.9 (11.5) 49.5 (11.1) 

Years of clinical experience, 
mean (SD) 

14.7 (10.6) 15.6 (12.5) 15.2 (11.3) 

Years of research experience, 
mean (SD) 

12.1 (6.3) 8.8 (7.6) 10.3 (7.1) 

SD = Standard Deviation 

 
 Inclusion criteria for Study A and B were PTs regularly working with 
patients with LBP in all primary care rehabilitation clinics in the 
Östergötland public healthcare region of Sweden. In Study A, also PTs and 
chiropractors from Denmark were involved. Clinician demographics are 
displayed in Table 4. 
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Table 4. Demographics of clinicians in Studies I-IV 

Variables  Paper I Paper II Paper III Paper IV 

 (n = 598) (n = 116) (n = 86)1 (n = 105)2 (n = 104) 

Sex, female, n (%) 226 (39) 82 (71) 59 (69) 74 (70) 73 (70) 

Age, mean (SD) 39 (11) 38 (12) 36 (11) 37 (11) 37 (11) 

Physiotherapist /  
chiropractor, n 

550 / 48 116 / 0 86 / 0 105 / 0 104 / 0 

Clinical experience, n (%)       

1 – 5 years  197 (33) 53 (46) 44 (52) 50 (50) 49 (49) 

6 – 10 years 103 (17) 21 (18) 13 (16) 16 (16) 16 (16) 

11 – 15 years 89 (15) 10 (9) 6 (7) 10 (10) 10 (10) 

16 – 20 years 81 (14) 9 (8) 8 (10) 8 (8) 8 (8) 

>20 years 123 (21) 23 (20) 13 (15) 17 (17) 17 (17) 

Education level, n (%)      

Bachelor’s degree  100 (87) 72 (86) 85 (87) 84 (87) 

Post graduate major  8 (7) 8 (10) 8 (8) 8 (8) 

Clinical specialist*  4 (3) 4 (5) 4 (4) 4 (4) 

Post graduate master  3 (3) 3 (4) 1 (1) 1 (1) 

1 Data from physiotherapist Clinical Reasoning and Process Evaluation tool, 2 Register data, SD = 
Standard Deviation, *Clinical specialist by the Swedish association of registered physiotherapy 

 

Inclusion criteria for patients 

 In the experimental studies that apply a stepped randomised controlled 
trial design (Papers III-IV), the inclusion criteria for patients were 18–65 
years, fluent in Swedish and accessing public primary care due to a first-
time or recurrent episode of acute, subacute, or chronic phase benign LBP 
with or without radiculopathy. Exclusion criteria were current diagnosis of 
a malignancy, previous malignancy in the last five years, infection, spinal 
fracture, cauda equina syndrome, spinal surgery in the last two years, 
current pregnancy, or previous pregnancy up to three months, ankylosing 
spondylitis or rheumatic disease, participants who fulfill the criteria for 
multi-modal/multiprofessional rehabilitation for complex long-standing 
pain and severe psychiatric diagnosis. Demographics are displayed in Table 
5. 
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Table 5. Demographics of patients in the stepped randomised controlled trial (Papers 
III-IV) 

Variables Paper III (n = 500) Paper IV (n = 467) 

Sex, female, n (%) 279 (56) 261 (56) 

Age, mean (SD) 45 (12) 45 (12) 

Educational level, n (%)  

Elementary 58 (13) 

High school 270 (58) 

University 137 (30) 

Pain Duration, n (%)  

< 12 weeks  269 (58) 

> 12 weeks 198 (42) 

Employed, n (%) 381 (82) 

Sick leave due to back pain, n (%) 82 (19) 

NRS back pain, mean (SD) 6.3 (2.2) 

NRS leg pain, mean (SD)  3.7 (3.3) 

ODI, mean (SD) 31 (16) 

EQ-5D index, mean (SD) 0.535 (0.301) 

General health, mean (SD) 6.4 (2.1) 

SBT risk groups, n (%)  

Low-risk group 172 (37) 

Medium-risk group 234 (50) 

High-risk group 61 (13) 

SD = Standard Deviation 

Measurements 
Measurements and source of data are displayed in Table 6. 

Evaluation of the implementation intervention 

Practitioner Self-Confidence Scale (PCS) 

 PCS contains four items producing a total score of 20, where 4 
represents the greatest self-confidence and 20 represents the lowest self-
confidence in diagnosing and clinical management of patients with LBP 
(100). PCS has shown an acceptable range of reliability with a Cronbach’s 
coefficient above 0.70 (100).  

Pain Attitudes and Beliefs Scale for Physiotherapists (PABS-PT)  

 PABS-PT consists of two domains, a biomedical orientation domain 
PABS-BM (score 10-60) and a biopsychosocial orientation domain PABS-
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BPS (score 9-54) (101). Higher scores represent higher biopsychoso-
cial/biomedical orientation among PTs. The PABS-PT is the most used and 
thoroughly tested measure of attitudes and beliefs in physiotherapy 
research and the PABS-PT has shown acceptable construct and content 
validity (101, 102). 

Determinants of Implementation Behaviour Questionnaire 
(DIBQ) 

 DIBQ evaluates healthcare professionals’ potential determinants of 

implementation behaviours. It is used to understand barriers and 
facilitators for implementation success, in order to develop strategies to 
improve healthcare professionals’ implementation behaviours (103). The 
questionnaire is based on the TDF (69) and BCW frameworks (68). The 
English original version with 93 items and 18 domains has good construct 
validity, and most domains showed good reliability, internal consistency 
and discriminant validity (103, 104). 

Clinical Reasoning and Process Evaluation tool (CRPE) 

 CRPE enables analysis of PTs treatment protocols. It is based on the 
International Classification of Functioning, disability, and health (ICF) 
brief core set for LBP (105). The CRPE contains PT-reported choice of 
treatment for each patient during first and last consultation during the PT 
treatment period. The CRPE data formed the clinical practice quality index. 

Register data 

 Register data from the public healthcare regional registry (PHRR) for 
each patient with number of PT treatments, referral to specialist 
consultation and medical imaging during PT period was collected from the 
public healthcare regional registry and used to evaluate adherence to CPGs. 
This data was also used in the clinical practice quality index. 

Evaluation of the clinical intervention 

STarT Back Screening Tool (SBT) 

 SBT is a nine-item questionnaire with questions relating to modifiable 
physical (items 1-4) and psychosocial risk factors (items 5-9) for long-term 
disabling back pain (33). The SBT produces three risk groups, which 
classify patients into low, medium, and high risk for poor LBP disability 
outcomes. The SBT produces an overall score between 0-9 and with a 
psychosocial subscale score (between 0-5) from items 5-9. A total score of 
≤3 points indicates low-risk group, ≥4 points in combination with <4 
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points on the psychosocial subscale indicates medium-risk group, and a 
psychosocial subscale score of ≥4 points indicate high-risk group (33). 
Apart from risk stratification to predict long-term disabling back pain, SBT 
can be used to match individuals to different care levels (39). 

Oswestry Disability Index (ODI) 

 ODI evaluates back-pain-related function and activity limitations, 
reported as a score of 0-100% disability (106). It contains ten items, each 
item with six answer options, 0-5 where higher values represent greater 
disability. ODI has been recommended as a core outcome by international 
consensus for clinical trials in non-specific LBP. Furthermore, ODI has 
shown good construct validity and reliability (107). ODI together with 
Numeric rating scale (NRS) for pain intensity and health-related quality of 
life with EQ 5-D index have been suggested by international consensus to 
be used as standardised outcomes to evaluate LBP management (108). 

Numeric Rating Scale (NRS-LBP) 

 NRS-LBP evaluates low back pain intensity during the past week in an 
11-point scale ranges from 0-10, where 0 represents ‘no pain’ and 10 
represents ‘worst imaginable pain’. NRS has adequate validity (109).  

European Quality of Life Questionnaire (EQ-5D) 

 EQ-5D evaluates generic health-related quality of life and is computed 
into an index from 1 (highest health-related quality of life) to -0.59 (lowest 
health-related quality of life) (110). The EQ-5D is one of the most widely 
used generic questionnaires evaluating treatment success for CLBP (111). 

Brief Illness Perception Questionnaire (BIPQ) 

 BIPQ evaluates cognitive illness representation. Eight items produce a 
score ranging from 0-80, representing the degree to which the LBP is 
perceived as benign or threating. Higher scores indicate more threatening 
views of the illness (112). A review and meta-analysis has concluded that 
BIPQ is widely used and has good psychometric properties (113). 

Patient Enablement Instrument (PEI) 

 PEI evaluates patient self-care enablement using six items. Answers 
are rated on a three-point scale ranging from 0-2 points, producing a score 
from 0-12, where a higher score reflects higher self-care enablement (114). 
The Swedish version of the PEI has shown high internal consistency and 
moderate to good reliability for patients in a primary care setting (115). PEI 
is a transition rating score and used only at 3-, 6- and 12-month follow-ups.  
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Patient Satisfaction (PS) 

 PS evaluates patient satisfaction with their LBP care, using a single 
item question: “How satisfied are you with the results of your LBP 
treatment” (116). The five response options are satisfied (1), somewhat 
satisfied (2), neither satisfied nor dissatisfied (3), somewhat dissatisfied 
(4), very dissatisfied (5). The scale was dichotomized into satisfied = 1 and 
2, dissatisfied = 3 to 5. This single item is included in the Swedish six item 
Treatment Outcome Satisfaction Questionnaire (TOSQ-S) (117). TOSQ-S 
has shown acceptable psychometric properties (117). PS is a transition 
rating score and used only at 3-, 6- and 12-months follow-ups. 

Patient Global Impression of Change (PGIC) 

 PGIC evaluates how patients perceive that their LBP has changed 
during their time in the study, from the beginning of treatment to the 
present (118). The question used was ‘How is your LBP today compared to 
before treatment?’. PGIC is a balanced 11-point scale with a midpoint 
unchanged ranging from -5 (very much worse) through 0 (unchanged) to 5 
(completely recovered), and this version with its bipolar construct is 
suggested as the best scale for measuring global rating of change (118), with 
good patient preference and test-retest reliability (119).  
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Table 6. Description of measurements used in Papers I-IV 

Measurements Data 
source 

Paper I Paper II Paper 
III 

Paper 
IV 

Evaluation of Implementation 
intervention 

      

Determinants of implementation 
behaviours 

DIBQ CR X X   

Treatment orientation PABS-PT CR  X   

Practitioners’ confidence PCS CR  X   

Guideline adherence CRPE CR   X X 

Number of PT treatments PHRR    X 

Referral to specialist consultation PHRR   X X 

Medical imaging PHRR   X X 

Evaluation of clinical intervention        

Risk stratification SBT PR   X  

Disability ODI PR    X 

Pain intensity NRS PR    X 

Health-related quality of life EQ-5D PR    X 

Illness perception BIPQ PR    X 

Patient enablement PEI PR    X 

Patient satisfaction PS PR    X 

Perceived change in LBP disability PGIC PR    X 

DIBQ = Determinants of Implementation Behaviour Questionnaire, CPRE = Clinical Reasoning Process 
Evaluation tool, PHCRR =  Public Healthcare Regional Registry, CR = Clinician Reported, PR = Patient 
Reported 

Intervention  

The BetterBack☺ MoC 

 The BetterBack☺ MoC development and content is briefly described in 
the thesis  background, and in the protocol (76). A sustained multifaceted 
implementation strategy was used to overcome the modifiable barriers 
facilitated by clinical champions and researchers in an MoC support team 
and the implementation forum. The managers supported the 
implementation by making participation to the workshop mandatory for all 
PTs and by organising the workshop on two alternative occasions in each 
setting. The clinical champions in the MoC support team acted as clinical 
ambassadors and local facilitators at their rehabilitation unit. To support 
sustainability, the clinical champions educated new staff and were the 
clinic contact person throughout the study period. The MoC support team 
designed the two-day (13.5 hours) mandatory workshop in the three 
geographical units of public primary care rehabilitation clinics in 
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Östergötland. The key components of the workshop education described in 
the protocol (76) were: persuasion and education about evidence-based 
recommendations for LBP and the content and use of BetterBack☺ MoC. 
The implementation process was introduced and followed up with one to 
two outreach visits by the two clinical researchers to the participating 
clinics. To facilitate communication between participating PTs and 
researchers, a webpage with a chat function, support tools and guideline 
recommendations was available. The following is a description of the 
BetterBack☺ MoC content summarised according to the TIDieR template 
(Template for intervention description and replication) (120). 

• WHY: The main PT target behaviour was the adoption of the 
BetterBack☺ MoC to influence PT delivered care coherent with best 
practice guideline recommendations. 

• WHAT: This would require the content of the BetterBack☺ MoC to 
change barrier behaviours such as low confidence in 
skills/capabilities for improving LBP patient management, low 
awareness of the model, beliefs of the negative consequences of the 
MoC and a biomedical treatment orientation rather than a 
biopsychosocial orientation (48). 

• HOW: BetterBack☺ MoC content used to overcome modifiable 
barriers includes support tools aimed to further educate and enable 
PTs’ clinical reasoning in providing assessment and treatment 
coherent with the Swedish adaptation of best practice LBP 
guidelines. These support tools are described in the background 
section and in Appendix 1. 

• WHEN/HOW MUCH/TAILORING: Intervention delivery, 
frequency, dosing and progression were stratified based on PTs’ 
clinical reasoning regarding risk of pain persistence and towards 
patient goals. 

• PROCEDURE: The procedure for delivering the BetterBack☺ MoC 
is displayed in Figure 5 and in the background section under the 
heading “Content of the BetterBack☺ MoC”. 
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Data analyses and methodological considerations
Statistical analyses applied in all papers are displayed in Table 7. 

Table 7. Statistical analyses applied in Papers I-IV

Statistical analysis Paper I Paper II Paper III Paper IV

Descriptive statistics X X X X

Content validity index (CVI) X

Confirmatory factor analysis X

Effect size, partial eta square X

Repeated Measures Analysis of Variance (RMANOVA) X

Multi-level logistic regression X

Linear mixed model regression X

Generalised mixed model regression X

Minimal clinically important change (MCID) X

Optimal cut-off point (OPC) X

Questionnaire development (Study A, Paper I)

A mixed methods design was used as outlined in Figure 7. First was a 
forward translation of the original 94 item DIBQ, then adaptation of the 
instrument using content validity assessment into a tailored version 
(DIBQ-t). This tailored version was first feasibility-tested and then 
construct-validity-tested using confirmatory factor analysis with data from 
clinicians from Denmark and Sweden. Finally, the result of the DIBQ-t was 
mapped to the COM-B model.

Figure 7. The mixed method design for Study A

Expert panel and clinician demographics are presented in Tables 3 and 
4 as means with standard deviation (SD) and proportions (%). Translation 
of the original DIBQ was performed according to the guideline by Beaton 
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(121) using a panel of experts in implementation research and 
musculoskeletal health (122). Content validity was first assessed by the 
project team through selecting relevant and realistic number of items from 
the original DIBQ.  
 Thereafter, experts in the Swedish and Danish expert panels were 
asked to rate all DIBQ items on a 1-4 Likert scale ranging from “not 

relevant” to “very relevant”. These ratings were indexed using a Content 
Validity Index (CVI), and this was analysed and reported descriptively 
(123). To consider an item  ‘relevant’, 80% or more of the experts had to 
rate the question as ‘relevant’ or ‘very relevant’ (CVI ≥ 0.80). Items 

included in the DIBQ-t were based on three criteria 1) selected by project 
leaders + experts rated CVI ≥ 0.80 or 2) experts rated CVI 1.00, irrespective 
of the selection by the project leaders, or 3) project leaders selected items 
which were rated with CVI ≥ 0.80 country-wise to allow context differences 
between the two countries.  
 To determine feasibility in phase three, the proportion of missing data 
for specific items from clinicians from the two countries was used. Item and 
domain-level data were analysed as categorical data and reported as the 
proportion of clinicians responding to each response category. Ratings of 
‘agree’ or ‘strongly agree’ were classified as positive expectations to 

implementation, whereas items and domains rated as ‘neither nor’, 

‘disagree’ or ‘strongly disagree’ were classified as neutral/negative 

expectations to implementation. For items 5-9, response options were 
changed to ‘very easy’, ‘easy’, ‘neither easy nor difficult’. 
  To assess the internal construct validity in phase four for the DIBQ-t 
domains, a confirmatory factor analysis (124) with Laavan package in R 
version 3.5.1 was used. Standardized root mean squared residual (SRMR), 
root mean square error of approximation (RMSEA), (both with cut-off < 
0.05), comparative fit index (CFI) and Tucker-Lewis index (TLI) (both with 
cut-off score > 0.9) were used to evaluate the model fit (125). In phase five 
the project group discussed and interpreted the results using the COM-B 
model. 

Confidence, attitudes, beliefs, and implementation behaviours 
(Study B, Paper II) 

 This was a before and after experimental design involving PTs before 
and after implementation of the BetterBack☺ MoC. It evaluated 
implementation outcomes such as change of attitudes and beliefs, 
confidence and determinants of implementation behaviours. In Table 4, 
PTs’ baseline characteristics are presented as means with standard 
deviation (SD) and proportions (%). In Figure 8 shows measurement time 
points for the different outcomes. An a-priori sample size calculation was 
performed for improvement of PCS directly after the workshop, as well as 
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after 3 and 12 months compared to baseline based on a correlation between 
repeated measures = 0.5, an 80% statistical power and a significance level 
of p = 0.05. A sample of 43 patients was needed, calculated with an 
estimated 20% loss of follow-up for an RMANOVA, assuming at least a 
small Cohen’s d effect of 0.2. PTs’ confidence, attitudes and beliefs and 
determinants of implementation behaviour were evaluated longitudinally 
with RMANOVA. Main effect size and pairwise comparisons’ effect sizes 
were interpreted with partial eta square (ηp2), where a small effect size is 
considered when ηp2 = 0.01, medium effect size ηp2 = 0.06 and large effect 
size ηp2 = 0.14 (126). Multiple imputation was used to replace missing 
values based on values from baseline and actual time point. A chained 
equations procedure (fully conditional specification method in SPSS 
version 25, IMB Corporation, New York, USA) with 10 data sets was used 
in multiple imputation (127). For each variable, constraints were applied 
according to the range of the scale. A sensitivity analysis was performed 
where per protocol data without imputation was compared with intention 
to treat imputed data showing no substantial differences (128).

Figure 8. Measurement time points. PCS = Practitioner Self-Confidence Scale, PABS-PT 
= Pain Attitudes and Beliefs Scale for Physiotherapists, DIBQ = Determinants of 
Implementation Behaviour Questionnaire, mo = months, * Expected determinants: 
questions were rephrased to expected implementation behaviours since experiences at 
this time phase was lacking.

Adherence to clinical practice guidelines (Study B, Paper III)

This was a stepped, single-blind cluster RCT. PTs along with their 
patients were allocated to the BetterBack☺ MoC or routine care group 
according to cluster designation (Table 2 and Figure 6). The 
implementation outcome was PTs change of adherence to best practice 
recommendations. Descriptive statistics were used to compare 
independent variables between the two groups of patients and PTs at 
baseline, unpaired Student’s t-test were used for continuous data and the 
Chi-Square test and Fishers Exact test for categorical data. Based on an a-
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priori hypothesised small-medium effect size difference from the trial 
protocol (76) and a previously reported < 50% CPG adherence in Swedish 
physiotherapy context (2) which has equivalence with an Odds ratio of 2, a 
one-tailed p-value of 0.05 and 80% power 112 patient cases treated by the 
PTs were needed for logistic regression. Adherence to CPG 
recommendations were analysed by comparing the proportions of 
adherence in intervention versus control group. The clinical practice 
recommendations (with definitions) and target behaviour are presented in 
Table 8. The primary outcome was referral to specialist consultation. In a 
secondary analysis, the highest clinical priority ranked CPG-related 
indicator variables (core recommendations) were merged and analysed 
using an overall, an assessment and a treatment clinical practice quality 
index (CPQI) (Table 9). Odds ratios (OR) with 95% confidence intervals, p-
value and intracluster correlation coefficient (ICC) are presented from the 
multilevel logistic regression analyses for binary variables. Scores were 
corrected for clustering effects, and ICC was calculated according to the 
three regions that formed the two groups intervention and control group, 
with equal groups assumed. Sub-analyses in adherence according to SBT 
risk groups divided into low and medium/high risk were also performed. 
These SBT sub-analyses were used to analyse two target behaviours 
outlined in table 8; 1) Fewer visits in the SBT low risk subgroup (1-3 visits) 
and more in the SBT medium/high-risk subgroup (≥4 visits); 2) Increase 

overall use and stratified use of educational interventions with higher 
proportions in higher risk groups. The regression coefficients were 
transformed to odds ratios with 95% confidence intervals (CI), indicating 
the effect of the intervention. The level of significance was 0.05. All 
statistical analysis were performed using SPSS statistical software (SPSS 
V25, IBM Corporation, New York, USA) and with the statistical package R 
3.6.0 (R Core Team, 2018) (https://cran.r-project.org/). 
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Table 8. CPG assessment- and treatment-related quality indicator variables, definitions, 
source of data and target behaviours 

 CPG-related indicator 
variables 

Definition CPG-related target 
behaviour, Source of data 

Assessment 
interventions 

1. Proportion of 
patients receiving 
referral to specialist 
consultation 

Referral to pain clinic, 
orthopaedic or 
neurosurgical care during PT 
treatment period 

Reduce referral for benign 
non-complex LBP, Register 
data 

2. Proportion of 
patients receiving 
medical imaging 

X-ray, MRI, CT scan during 
PT treatment period 

Reduce imaging for benign 
non-complex LBP, Register 
data 

Treatment 
interventions 

1. Proportion of 
patients receiving 
stratified number of 
PT visits 

The number of visits to PT 
within actual treatment 
period for patients sub-
grouped in low- or medium-
/high-risk of persistent 
symptoms 

Fewer visits in the SBT low-
risk subgroup (1-3 visits) and 
more in the SBT medium-
/high-risk subgroup (≥4 
visits), Register data 

2. Proportion of 
patients receiving 
educational 
interventions  

Reassuring 
information/education on 
pain, pain management and 
relapse prevention applying 
behavioural medicine 
approaches 

Increase overall use and 
stratified use with higher 
proportions in higher risk 
groups, CRPE 

3. Proportion of 
patients receiving 
exercise interventions 

Supervised/monitored 
individualised home or 
group-based exercise 
programme 

Increase overall use, CRPE 

4. Proportion of 
patients receiving 
manual therapy 

Joint and/or soft-tissue 
mobilisation/manipulation 

Short-term use as a part of 
†multimodal treatment 
when LBP with segmental 
movement impairments is 
found, CRPE 

5. Proportion of 
patients receiving 
acupuncture 

Acupuncture Short-term use as an adjunct 
to treatment intervention 
2&3 when additional short-
term analgesic effect as 
goal, CRPE 

6. Proportion of 
patients receiving 
non-evidence-based 
treatments 

Passive physical modalities 
e.g. corset, static traction, 
electrotherapy, ultrasound, 
*non-evidence-based 
manual therapy, **non-
evidence-based 
acupuncture 

Decrease use, CRPE 

CPG = Clinical Practice Guideline, PT = physiotherapy, LBP = Low Back pain, MRI = Magnetic 
Resonance Imaging, CT = Computerised Tomography, CRPE = clinical reasoning and process 
evaluation data from physiotherapists, SBT = STarT Back Screening Tool, † multimodal treatment = 
exercise and/or educational interventions, *non-evidence manual therapy = manual therapy without 
reported segmental movement impairments or used as unimodal intervention not combined with 
exercise and/or educational interventions, **non-evidence acupuncture = acupuncture used as 
unimodal intervention not combined with exercise and educational interventions 
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Table 9. Clinical practice quality index for PTs’ care delivery to patients with LBP used in 
Papers III-IV 

Clinical Practice Quality Indices forming the Clinical Practice Quality Index 

Assessment quality 
index 

1. No referral to specialist consultation (pain clinic, orthopaedic or 
neurosurgical care) during the physiotherapy treatment period 

2. No imaging during the physiotherapy treatment period 

Treatment quality 
index 

1. Use of patient education interventions 

2. Use of exercise interventions 

3. No use of non-evidence-based interventions 

Clinical practice 
quality index 

All 5 quality indices fulfilled 

Patient-reported outcomes (Study B, Paper IV) 

 This was a stepped, single-blinded cluster RCT. To evaluate 
effectiveness outcomes, patients with LBP were allocated to the 
BetterBack☺ MoC or routine care. Patient-reported outcomes were 
evaluated. An additional explorative analysis of patient outcomes was 
performed, with patients grouped according to fulfilment of a clinical 
practice quality index (CPQI) or non-fulfilment. Descriptive statistics were 
used to compare independent variables at baseline between PTs and 
patients in intervention and control groups using unpaired Student’s t-test 
or Mann-Whitney U test for continuous data and the Chi-Square test for 
categorical data. Based on the a-priori hypothesised small effect size of d = 
0.35 on changes in primary and secondary outcomes with a one tailed p = 
0.05 for the superiority of the intervention compared with control group 
and with 80% power, 204 participants were needed. Adjusting for the 
design effect due to cluster randomisation, an ICC of 0.01, a cluster 
autocorrelation of 0.80 and the dog-leg stepped design, 100 participants in 
each cluster step with a total of 402 participants over 2.4 clusters were 
needed for 80% statistical power (129). For our primary outcome time 
period baseline to three-month follow-up for ODI and NRS-LBP, a 
significance level of p ≤ 0.05 was used in line with the a-priori protocol, but 
for all other measures and time points a Bonferroni corrected p ≤ 0.017 was 
used to adjust for multiplicity of repeated measures.  
 The study-cohort-specific minimal clinically important difference 
(MCID) was assessed for primary and secondary outcomes at 3-, 6- and 12-
month follow-up to interpret the between and within group changes. MCID 
was based on recommendations for use of an anchor method where PGIC 
could serve as a sufficiently strong anchor when correlation coefficients are 
≥ 0.30 in association to PROMs (130). The OCP on a Receiver Operating 
Curve (ROC) was defined by the sensitivity and specificity with lowest 
percentage of misclassification regarding improvement on the PGIC (131). 
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PGIC was dichotomised into not improved = -5 to 0 and improved = 1 to 5. 
As a secondary criterion, if the OCP indicated worsening of the PROM, the 
nearest value indicating an improvement on the PROM was chosen as the 
MCID. An Area Under the Curve (AUC) greater than or equal to 0.70 
represents satisfactory accuracy for the model (132, 133). 
 PROMs data at different time points were analysed and compared 
according to an intention to treat principle using restricted maximum 
likelihood approach in mixed models adjusted for unstructured covariance 
structure (134). A sensitivity analysis comparing intention to treat data 
with per protocol data showed no significant differences. However, 
analyses of the PEI and PGIC, which are transition rating scales with no 
baseline values, were therefore analysed only on per protocol data. 
Generalised mixed models were used for dichotomous dependent variables 
and linear mixed model were used for continuous dependent variables. All 
outcome scores were corrected for the clustering effects. ICC was calculated 
according to the three regions that formed the control and intervention 
groups, with equal groups assumed (129). In the secondary analysis the 
CPQI was used as the dependent variable. For PTs’care to be considered as 
fulfilling the CPQI, the care to patients had to have all five clinical practice 
indices fulfilled. This group is defined as the CPQI-adherent care group 
(Table 9) while the fulfilment of less than five clinical practice indices was 
defined as non CPQI adherent group. Between-group and within-group 
changes from baseline across all follow-up assessments were analysed for 
all outcome measures with a Bonferroni adjusted two-sided significance 
level of p ≤ 0.017. IBM SPSS version 25 with the statistical package R 3.6.0 

(R Core Team, 2018) was used in all statistical analyses. 

Ethical considerations 
 The studies were performed in accordance with the Declaration of 
Helsinki ethical principles for medical research. All patients and healthcare 
managers provided written informed consent to participate prior to 
inclusion. The study was described in the written information document to 
participating patients, and it was clearly stated that participation is 
voluntary and that non-participation in the studies would not affect future 
treatment. Furthermore, one could choose to withdraw one’s participation 
at any time without explanation. All data and information would be 
anonymized. The Regional Ethics Committee in Linköping considered that 
a written consent from each participating physiotherapist was not 
necessary because the intervention was at the practice level, and the 
participating physiotherapists consented to participate. There was no 
position of dependence between researchers and study participants, or 
commercial interest tied to these studies. The results of the studies are not 
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presented such individual study participants can be identified. The studies 
were approved by the Swedish Ethical Review Authority in Linköping. 
 All data were anonymised and stored in a fire-safe security locker at 
Linköping University, in order to fulfil data protection requirements for 
storage of personal information. To maintain anonymity, only coded data 
was discussed by the involved researchers. 
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RESULTS 

The Determinants of Implementation Behaviour 
Questionnaire (DIBQ) (Papers I and II) 

Questionnaire development (Study A) 

 The translated Swedish and Danish versions of the original DIBQ are 
presented as Appendix S1 and Appendix S2 in study A (135). The tailoring 
of the original 93-item DIBQ resulted in a 28-item version to assess 
clinicians’ expectations to implementation. (Table 10). Of these 28 items, 
18 were included based upon selection by project leaders + having ≥ 80% 

CVI from Danish and Swedish experts. A further 10 items were selected by 
project leaders and had ≥ 80% CVI either by the Danish or the Swedish 

experts. This tailored 28-item DIBQ-t had a representation of 10 of the 
initial 18 DIBQ domains and covered all the categories of the COM-B model 
for Capability (domains: Knowledge, Skills and Behaviour regulation), 
Opportunity (domains: Organisation, Social influence, Patient and 
Innovation) and Motivation (domains: Beliefs about capabilities, Beliefs 
about consequences and Intentions). DIBQ-t with 28 items demonstrated 
good feasibility with only 2‰ missing data from 598 Danish and Swedish 

clinicians. At the domain level, at least 72% of the clinicians rated positive 
expectations to implementation except for the domain Behaviour 
regulation where 55% strongly agreed/agreed with the items in the domain 
(Figure 9). When interpretating the results with linkage to the COM-B, the 
strongest domains were Knowledge and Skills within the COM-B category 
Capability where ≥ 90% strongly agreed/agreed with the items. However, 
in this Capability category the domain Behaviour regulation had the lowest 
rating, with 44 % having neutral or negative expectation of 
implementation. This especially regarding the item number 28 “planning 

management of unmotivated patients” where 63% clinicians rated neutral 

/negative expectations to implementation. In three domains of the COM-B 
category Opportunity, 26-28% of clinicians responded with neutral or 
negative expectations to implementation.  
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Table 10. DIBQ-t 28 item: Expectations for implementation: domains and items 

DIBQ-t item TDF domain Items  

DIBQ-t 1 knowledge I know how to deliver Better Back/GLA:D Back following the programme. 

DIBQ-t 2 knowledge Objectives of Better Back/GLA:D Back and my role in this are clearly defined for me. 

DIBQ-t 3 skills I have the skills to deliver Better Back/GLA:D Back. 

DIBQ-t 4* beliefs about 
capability 

I am confident that I can deliver Better Back/GLA:D Back. 

DIBQ-t 5 beliefs about 
capability 

I expect that delivering Better Back/GLA:D Back is (very easy - very difficult). 

DIBQ-t 6 beliefs about 
capability 

I expect that performing the intake is (very easy - very difficult).  

DIBQ-t 7 beliefs about 
capability 

I expect that delivering the training programme is (very easy - very difficult).  

DIBQ-t 8 beliefs about 
capability 

I expect that giving attention to participant’s maintenance of physical activity 
behaviour outside Better Back/GLA:D Back is (very easy - very difficult).  

DIBQ-t 9 beliefs about 
capability 

I expect that reporting about the Better Back/GLA:D Back to the referring 
professional is (very easy - very difficult).  

DIBQ-t 10 beliefs about 
consequences 

I expect that delivering Better Back/GLA:D Back is (not worthwhile at all – very 
worthwhile). 

DIBQ-t 11 beliefs about 
consequences 

If I deliver Better Back/GLA:D Back, Better Back/GLA:D Back will be most effective. 

DIBQ-t 12 beliefs about 
consequences 

If I deliver Better Back/GLA:D Back, it will help participants to be able to cope better 
with their back problems. 

DIBQ-t 13* beliefs about 
consequences 

I expect that, when I deliver Better Back/GLA:D Back, I get recognition from the 
work context. 

DIBQ-t 14 intentions I intend to deliver Better Back/GLA:D Back in the next three months. 

DIBQ-t 15 innovation It will be possible to tailor Better Back/GLA:D Back to participants’ needs. 

DIBQ-t 16 innovation It will be possible to tailor Better Back/GLA:D Back to professionals’ needs. 

DIBQ-t 17 innovation Better Back/GLA:D Back will be compatible with daily practice. 

DIBQ-t 18 innovation Better Back/GLA:D Back will be simple to deliver. 

DIBQ-t 19 organisation I expect that, in the organisation I work in, all necessary resources are available to 
deliver Better Back/GLA:D Back. 

DIBQ-t 20 organisation I expect that I can count on support from the management of the organisation I 
work in when things get tough in the programme. 

DIBQ-t 21 patient I expect that participants of Better Back/GLA:D Back are motivated.  

DIBQ-t 22 patient I expect that participants of Better Back/GLA:D Back are positive about Better 
Back/GLA:D Back. 

DIBQ-t 23 social influences Most people who are important to me think that I should deliver Better Back/GLA:D 
Back. 

DIBQ-t 24 social influences Professionals with whom I deliver Better Back/GLA:D Back think I should deliver 
Better Back/GLA:D Back. 

DIBQ-t 25 social influences I can count on support from professionals with whom I deliver Better Back/GLA:D 
Back when things get tough with delivering Better Back/GLA:D Back. 

DIBQ-t 26 behavioural 
regulation 

I have a clear plan of how I will deliver Better Back/GLA:D Back. 

DIBQ-t 27 behavioural 
regulation 

I have a clear plan when I will deliver Better Back/GLA:D Back. 

DIBQ-t 28 behavioural 
regulation 

I have a clear plan about delivering Better Back/GLA:D Back when participants are 
not motivated. 

*Item not included in the final 26-item DIBQ-t 
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Figure 9. Distribution of responses of the DIBQ-t at domain level in percentage on a 5-
point Likert scale, sorted by COM-B

The confirmatory factor analysis (CFA) showed good fit after removing 
two items with the lowest domain loadings (Table 11). These items were 
item 4 “I am confident that I can deliver BetterBack☺/GLA:D Back” and 

item 13 “I expect that, when I deliver BetterBack☺/GLA:D Back, I get 
recognition from the work context”. The estimated factor loadings of the 

items related to the domains were between 0.365 and 0.819 where 3 items 
(items 12,15 and 16 were below 0.4, however with a p-value < 0.001. After 
removing these two weakest loading items (items 4 and 13), the different 
domains in the questionnaire did not overlap and with a Cronbach’s Alpha 
value of 0.90 where over 0.70 indicates an acceptable internal consistency 
(136) (Table 12). This 26-item questionnaire was the DIBQ version used in 
Paper II.

Table 11. Results from the construct validity testing after removal of 2 items

X2 Df p-value CFI TLI RMSEA (90% CI) SRMR

635.844 256 <0.001 0.933 0.916 0.050 (0.045-0.055) 0.047

CFI = Comparative Fit Index, TLI = Tucker-Lewis Index, RMSEA = Root Mean Square Error of 
Approximation, SRMR = Standardised Root Mean Square Residual
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Table 12. Estimated factor loading ranges and internal consistency for the domains 

DIBQ Domain Items 
(n) 

Estimated factor loading 
range for items 

Reliability analysis -Internal 
consistency (Cronbach’s alpha) 

Knowledge 2 0.455-0.490 0.788 

Skills 1 0.632 1.000 

Beliefs about capabilities 5 0.406-0.589 0.779 

Beliefs about consequences 3 0.399-0.443 0.730 

Intentions 1 0.819 1.000 

Innovation 4 0.365-0.536 0.717 

Organisation 2 0.689-0.696 0.721 

Patient 2 0.521-0.582 0.855 

Social influences 3 0.435-0.652 0.736 

Behavioural regulation 3 0.435-0.739 0.774 

   Overall = 0.896 

 

Longitudinally evaluation with DIBQ (Paper II) 

  Figure 10 presents the CONSORT flowchart describing the result of 
recruitment and data collection in Paper II. The DIBQ version used in 
longitudinal evaluation was the 26-item version with the best fit according 
to the CFA in Study A (DIBQ-t). The RMANOVA displayed high 
implementation behaviours (scores > 50) in all DIBQ domains over time, 
implying that all were potential facilitators of implementation (Tables 13 a-
c and Figure 11). Directly after the two-day workshop, expected 
determinants of implementation behaviours were moderate to high 
potential facilitators (scores > 75) for six of the 10 domains: Knowledge, 
Skills, Social influence, Innovation, Beliefs about consequences and 
Intention domains. The four domains: Behaviour regulation, Organisation, 
Patient and Beliefs about capabilities were small to moderate potential 
facilitators (scores 50-75). Pairwise comparisons between directly after 
workshop and 3-month follow-up showed a significant decreased in all 
domains except for Organisation, Social influence and Patients. However, 
the domain Organisation and Social influence decreased at 12-month 
follow-up while Knowledge, Skills and Beliefs about capabilities returned 
to initial levels. Ratings of patients’ expectation of the MoC were 
maintained at 3- and 12- month follow-up. With the linkage to COM-B 
category Capability, the DIBQ domains showed a pattern of short-term 
decrease followed by a long-term sustainability. For COM-B Opportunity, 
PTs maintained the view that patients have positive expectations (DIBQ 
domain Patients) for the MoC. However, both the organisation and social 
influence domains showed a pattern of short-termed sustainability, but 
they decreased in the long term. Furthermore, the domain innovation 
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decreased both in short and long term. Similarly, with regards to COM-B 
Motivation, a decrease in all domains was shown in both the short and long 
term, except for beliefs about capabilities that returned to initial levels at 
12 months. 

 

Figure 10. CONSORT flowchart of participants in Paper II 
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Table 13a. Changes in physiotherapists’ determinants of implementation behaviour from 

directly after workshop, COM-B Capability (n = 108) 

COM-B  
Capability Mean (SD) 

Within-subjects effects Within-subjects simple contrasts 

F-value; p-value;  
Effect Size 

Change from  
baseline  

Mean (95% CI) 
F-value; p-value;  

Effect Size 

Knowledge  F(2, 214) = 12.6; p < 0.001; 
ηp

2 = 0.105 
  

Directly after 82.3 (14.4)    

3 months after 74.9 (17.1)  -7.4 (-10.8 to -4.1) F(1, 107) = 19.1; p < 0.001; 
ηp

2 = 0.152 

12 months 
after 

80.7 (16.8)  -1.6 (-4.7 to 1.5) F(1, 107) = 1.1; p = 0.30; 
ηp

2 = 0.010 

Skills  F(1.7, 182) = 2.3; p = 0.11; 
ηp

2 = 0.021 
  

Directly after 85.6 (18.2)    

3 months after 81.5 (19.4)  -4.2 (-8.3 to -0.1) F(1, 107) = 4.1; p < 0.05; 
ηp

2 = 0.037 

12 months 
after 

84.3 (19.5)  -1.4 (-5.9 to 3.1) F(1, 107) = 0.4; p = 0.54; 
ηp

2 = 0.004 

Behavioural  
regulation 

 F(2, 214) = 2.1; p = 0.13; 
ηp

2 = 0.019 
  

Directly after 61.4 (18.5)    

3 months after 58.5 (17.6)  -2.9 (-6.4 to 0.5) F(1, 107) = 2.9; p < 0.05; 
ηp

2 = 0.026 

12 months 
after 

58.5 (17.0)  -2.9 (-6.4 to 0.6) F(1, 107) = 2.7; p < 0.05; 
ηp

2 = 0.025 

SD = Standard Deviation, CI = Confidence Interval, ηp
2 = Partial Eta Squared 
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Table 13b. Changes in physiotherapists’ determinants of implementation behaviour from 

directly after workshop, COM-B Opportunity (n = 108) 

COM-B  
Opportunity Mean (SD) 

Within-subjects effects Within-subjects simple contrasts 

F-value; p-value;  
Effect Size 

Change from  
baseline  

Mean (95% CI) 
F-value; p-value;  

Effect Size 

Organisation  F(1.9, 201) = 5.1; p < 0.01; 
ηp

2 = 0.046 
  

Directly after 72.9 (23.0)    

3 months after 68.9 (20.1)  -4.1 (-8.2 to 0.1) F(1, 107) = 3.8; p = 0.05; 
ηp

2 = 0.034  

12 months 
after 

66.2 (16.1)  -6.7 (-11.4 to 2.0) F(1, 107) = 8.1; p < 0.01; 
ηp

2 = 0.070  

Social influence  F(2, 214) = 8.6; p < 0.001; 
ηp

2 = 0.074 
  

Directly after 76.9 (17.9)    

3 months after 73.0 (20.4)  -3.9 (-8.0 to 0.3) F(1, 107) = 3.4; p = 0.07; 
ηp

2 = 0.031 

12 months 
after 

68.5 (16.2)  -8.3 (-12.3 to -4.3) F(1, 107) = 17.1; p < 0.001; 
ηp

2 = 0.138 

Patients  F(2, 214) = 0.3; p = 0.77; 
ηp

2 = 0.002 
  

Directly after 62.3 (14.1)    

3 months after 61.1 (14.7)  -1.2 (-4.7 to 2.3) F(1, 107) = 0.4; p = 0.51; 
ηp

2 = 0.004 

12 months 
after 

62.0 (13.3)  -0.2 (-3.7 to 3.2) F(1, 107) = 0.2; p = 0.90; 
ηp

2 < 0.001 

Innovation  F(1.9, 203) = 23.4; p < 0.001; 
ηp

2 = 0.180 
  

Directly after 77.8 (14.5)    

3 months after 70.0 (16.5)  -7.8 (-10.9 to -4.8) F(1, 107) = 25.7; p < 0.001; 
ηp

2 = 0.194 

12 months 
after 

68.4 (18.3)  -9.4 (-12.6 to -6.3) F(1, 107) = 35.9; p < 0.001; 
ηp

2 = 0.251 

SD = Standard Deviation, CI = Confidence Interval, ηp
2 = Partial Eta Squared 
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Table 13c. Changes in physiotherapists’ determinants of implementation behaviour from 

directly after workshop, COM-B Motivation (n = 108) 

COM-B  
Motivation Mean (SD) 

Within-subjects effects Within-subjects simple contrasts 

F-value; p-value;  
Effect Size 

Change from  
baseline  

Mean (95% CI) 
F-value; p-value;  

Effect Size 

Beliefs about 
Capabilities 

 F(2, 214) = 2.9; p = 0.06; 
ηp

2 = 0.026 
  

Directly after 71.6 (16.5)    

3 months after 66.8 (19.7)  -4.2 (-8.3 to -0.1) F(1, 107) = 5.7; p < 0.05; 
ηp

2 = 0.051 

12 months 
after 

69.5 (17.2)  -2.1 (-6.4 to 2.2) F(1, 107) = 0.9; p = 0.34; 
ηp

2 = 0.009 

Beliefs about 
consequences 

 F(2, 214) = 41.2; p < 0.001; 
ηp

2 = 0.278 
  

Directly after 79.7 (15.0)    

3 months after 68.4 (19.4)  -11.3 (-14.3 to -8.4) F(1, 107) = 57.4; p < 0.001; 
ηp

2 = 0.349 

12 months 
after 

67.1 (18.7)  -12.7 (-15.7 to -9,6) F(1, 107) = 65.8; p < 0.001; 
ηp

2 = 0.381 

Intentions  F(1.8, 196) = 38.6; p < 0.001; 
ηp

2 = 0.265 
  

Directly after 85.4 (21,7)    

3 months after 79.6 (23.5)  -5.8 (-10.0 to -1.6) F(1, 107) = 7.4; p < 0.01; 
ηp

2 = 0.065  

12 months 
after 

64.6 (25.6)  -20.8 (-26.3 to -
15.3) 

F(1, 107) = 56.9; p < 0.001; 
ηp

2 = 0.347 

SD = Standard Deviation, CI = Confidence Interval, ηp
2 = Partial Eta Squared 
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Figure 11. Changes in physiotherapists’ determinants of implementation behaviour from 
directly after workshop (n = 108) COM-B = Capability Opportunity Motivation and 
Behaviour, DIBQ = Determinants of Implementation Behaviour 

Confidence, attitudes and beliefs (Paper II) 
 The RMANOVA from 116 PTs displayed significant improvement in the 
primary outcome, (PCS), over time, with large effect size (ηp2 = 0.197, p < 
0.001). This improvement of confidence in diagnosing and managing LBP 
was evident in all follow-ups. Changes in attitudes and beliefs measured 
with PABS-PT was only significant at 12-month follow-up with a higher 
biopsychosocial orientation, (ηp2 = 0.071, p < 0.01) and lower biomedical 
orientation, (ηp2 = 0.136, p < 0.001) (Table 14). 
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Table 14. Changes in physiotherapists’ self-confidence, pain attitudes and beliefs from 
before to after the workshop (n = 116) 

 

Mean (SD) 

Within-subjects effects Within-subjects simple contrasts 

F-value; p-value;  
Effect Size 

Change from 
baseline  

Mean (95% CI) 
F-value; p-value;  

Effect Size 

PCS  F(2.7, 312) = 28.3; p < 0.001; 
ηp

2 = 0.197 
  

Before 10.4 (2.4)    

Directly after 8.8 (2.1)  -1.6 (-1.9 to -1.2) F(1, 115) = 60.3; p < 0.001;  
ηp

2 = 0.344 

3 months after 8.9 (2.2)  -1.5 (-1.9 to -1.0) F(1, 115) = 44.1; p < 0.001;  
ηp

2 = 0.277 

12 months after 8.7 (2.2)  -1.7 (-2.0 to -1.3) F(1, 115) = 95.6; p < 0.001;  
ηp

2 = 0.454 

PABS-PT, BM  F(2, 230) = 7.2; p < 0.001;  
ηp

2 = 0.059 
  

Before 32.0 (7.0)    

3 months after 31.2 (6.9)  -0.8 (-1.8 to 0.1) F(1, 115) = 2.9; p = 0.09;  
ηp

2 = 0.024 

12 months after 30.3 (6.5)  -1.7 (-2.5 to -0.9) F(1, 115) = 18.1; p < 0.001;  
ηp

2 = 0.136 

PABS-PT, BPS  F(2, 230) = 4.2; p = 0.016;  
ηp

2 = 0.035 
  

Before 38.9 (4.8)    

3 months after 39.6 (4.1)  0.7 (-0.1 to 1.5) F(1, 115) = 2.9; p = 0.09;  
ηp

2 = 0.025 

12 months after 40.0 (3.7)  1.1 (0.4 to 1.8) F(1, 115) = 8.8; p < 0.01;  
ηp

2 = 0.071 

SD = Standard Deviation, CI = Confidence Interval, ηp
2 = Partial Eta Squared, PCS = Practitioner Self-Confidence 

Scale (score 4-20, lower score indicates higher self-confidence), PABS-PT = Pain Attitudes and Beliefs Scale for 
Physiotherapists, BM = Biomedical orientation (score 10 - 60 indicates higher score higher orientation), BPS = 
Biopsychosocial orientation (score 9 - 54, indicates higher score higher orientation) 

Adherence to clinical practice guidelines (Papers III 
and IV) 
 A total of 500 patients were included, 278 were allocated to treatment 
by PTs who had received education in how to use the BetterBack MoC☺ 
(intervention group), while 222 were allocated to routine physiotherapy 
care (control group) between April 2017 and March 2018. Figure 12 
presents the CONSORT flow chart describing the result of recruitment and 
data collection. For variables: medical imaging, number of visits and 
referral to specialist consultation, complete registry data including all 500 
patients were used. For PT-reported treatment, a smaller patient cohort 
with 388 patients was used because CRPE data was not as complete as 
register data. In this cohort there were 223 patients in the intervention 
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group and 165 patients in the routine care group. Because the second 
cluster had a period of routine care before the implementation of 
BetterBack☺ MoC, 12 PTs treated patients during both routine care period 
and after the MoC implementation. Baseline characteristics between PTs 
and patients in the different groups did not differ significantly. However, 
the mean number of PT treatment sessions was higher in the intervention 
group with a mean of 4.6 (SD 3.8) sessions, compared to 3.1 (SD 2.7) 
sessions in the routine care group. 
 Regarding the primary outcome, the proportion of patients referred to 
specialist consultation was very low in both groups with no statistical 
difference (Table 15). However, less use of medical imaging produced a 
significant between-group difference in the assessment quality index, with 
91.0% adherence to the two guidelines in the intervention group versus 
82.9% in the routine care group (OR 2.0;95% CI 1.2 to 3.4; p = 0.01). 
Furthermore, the register data showed a significantly higher stratification 
of number of PT visits based on SBT, with 54.7% adherence to this 
recommendation in intervention group versus 44.6% in routine care (OR 
1.5; 95% CI 1.0 to 2.3; p = 0.04).  
 The largest between-group differences were found in the proportions 
of patients receiving educational interventions. with 73.5% in the 
intervention versus 35.2% in routine care (OR 5.1; 95% CI 3.3 to 8.0; p < 
0.001). When this analysis was sub-grouped according to SBT, the 
proportional odds were largest for the medium/high risk SBT group in the 
intervention group (OR 8.1; 95% CI 4.4 to 14.9; p < 0.001).  
 The proportion of patients receiving exercise intervention was similar 
and high in both groups, with over 85% use in all patients. Passive 
treatments did not differ between groups; manual therapy was used in 
11.2% of all LBP cases in the intervention versus 16.4% in routine care; and 
acupuncture was used in only four cases. The proportion of non-evidence-
based treatment was significantly lower in the intervention group: 11.2% 
compared to 21.8% in routine care (OR 0.4; 95% CI 0.2 to 0.8; p = 0.015). 
  The proportions of cases fulfilling the treatment quality index (use of 
exercise, educational interventions, and no use of non-evidence-based 
treatment) reported in Table 15 was significantly higher, with 66.4% 
fulfilment in the intervention group compared to 28.5% in routine care (OR 
3.5; 95% CI 1.7 to 7.2; p < 0.001). For the overall adherence (all five criteria 
from both the assessment and treatment quality index), a significantly 
higher proportion was found in the intervention group, with 58.7% 
fulfilment compared to 25.5% (OR 3.5; 95% CI 1.9 to 6.6; p < 0.001). 
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Figure 12. CONSORT flowchart of participants in Paper III. PT = physiotherapists 
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Patient-reported outcomes (Paper IV)  

 

Figure 13. CONSORT flowchart of participants throughout the trial in Paper IV 
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Figure 13 presents the CONSORT flow chart describing the result of 
recruitment and data collection. A study-specific MCID for change in 
primary and secondary outcomes at 3, 6 and 12 months is displayed in 
Table 16, and was used when evaluating PROMs. 

Table 16. Minimal clinically important difference (MCID) interpreted with optimal cut-
off point (OCP) at baseline to follow-ups for the total study cohort (n = 467) 

PROMs 
Correlation 
with PGIC 

Change from 
baseline 

Mean ± SD 
MCID 
OCP 

Youden  
index 

(Sensitivity;  
Specificity) AUC 

3 months       

ODI (n = 337) 0.45 8.7 ± 15.1 4.5 0.52 (0.69; 0.83) 0.81 

NRS-LPB (n = 337) 0.39 2.7 ± 2.9 2.5 0.41 (0.58; 0.82) 0.76 

EQ-5D index (n = 320) 0.36 0.12 ± 0.32 0.02 0.39 (0.66; 0.73) 0.74 

BIPQ (n = 339) 0.52 8.6 ± 16.1 0.5† 0.56 (0.81; 0.75) 0.87 

PEI* (n = 335) 0.50 4.4 ± 4.0 2.5 0.59 (0.76; 0.83) 0.86 

6 months       

ODI (n = 270) 0.40 10.4 ± 16.6 4.5 0.44 (0.68; 0.76) 0.78 

NRS-LPB (n = 270) 0.30 2.6 ± 2.9 2.5 0.35 (0.59; 0.76) 0.70 

EQ-5D index (n = 259) 0.21 0.18 ± 0.31 0.03 0.27 (0.71; 0.56) 0.67 

BIPQ (n = 273) 0.37 9.4 ± 16.0 8.5 0.40 (0.58; 0.82) 0.74 

PEI* (n = 265) 0.48 4.6 ± 4.2 3.5 0.55 (0.67; 0.88) 0.82 

12 months       

ODI (n = 270) 0.35 11.9 ± 15.6 8.5 0.38 (0.59; 0.79) 0.75 

NRS-LPB (n = 273) 0.32 2.9 ± 2.8 1.5 0.35 (0.77; 0.58) 0.72 

EQ-5D index (n = 264) 0.31 0.18 ± 0.32 0.18 0.30 (0.49; 0.81) 0.70 

BIPQ (n = 271) 0.47 10.8 ± 16.0 12.5 0.49 (0.53; 0.98) 0.82 

PEI* (n = 261) 0.47 4.9 ± 4.2 2.5 0.53 (0.76; 0.78) 0.82 

PROM = Patient Reported Outcome Measure, PGIC = Patient Global Impression of Change, SD = 
Standard Deviation, MCID = Minimal Clinical Important Difference, OCP = Optimal Cut-off Point, AUC = 
Area Under the Curve, ODI = Oswestry Disability Index, NRS-LBP = Numeric Rating Scale-Low Back Pain, 
EQ-5D = EuroQol 5 dimensions, BIPQ = Brief Illness Perception Questionnaire, PEI* = Patient 
Enablement Instrument, PEI is a transition rating scale with only 3-, 6- and 12-month values. † = OCP (-
0.5) nearest value indicating improvement on the PROM was chosen as the MCID 
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The effectiveness of implementation on patient-reported 
outcomes 

 In Paper IV the effectiveness of implementation of the BetterBack☺ 
MoC was evaluated by comparing longitudinal PROMs from patients 
treated after implementation (intervention n = 264) with patients in 
routine PT care (control n = 203); see Tables 17 and 18. There were no 
between-group differences in the primary outcomes of change in ODI and 
NRS-LBP from baseline to 3 months (Table 17). However, the intervention 
group showed significantly higher satisfaction with care and clinically 
meaningful greater improvement in BIPQ at 3 months. Furthermore, the 
intervention group showed a clinically meaningful greater EQ-5D health-
related quality of life at both 3- and 6-month follow-ups. Changes in PEI 
and PGIC did not differ between groups. Both groups displayed statistically 
significant and clinically meaningful within-group improvement over time, 
except for no clinically meaningful improvement in NRS-LBP at 6 months 
in the routine care group and in BIPQ at 12 months in both groups.  
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Table 17. Comparisons of patient-reported outcome measures in control and 
intervention group 

 Within-group analysis of change from baseline 

Between-group effects (1-2) 
at each endpoint  

(1) Control group  
(n = 203) 

(2) Intervention group  
(n = 264) 

 
Mean (95% CI)  

p-value 
Mean (95% CI)  

p-value 
Mean (95% CI)  

p-value ICC 

ODI (0–100) 31.6 (27.2 to 36.1) * 30.4 (25.6 to 35.3) *   

3 months -10.5 (-13.4 to -7.6)  
p < 0.001 

-8.7 (-11.2 to -6.2)  
p < 0.001 

-1.8 (-5.0 to 1.3)  
p = 0.248 

0.012 

6 months -10.9 (-14.1 to -7.7)  
p < 0.001 

-10.2 (-12.9 to -7.5)  
p < 0.001 

-0.7 (-4.2 to 2.7)  
p = 0.674 

 

12 months -14.2 (-17.3 to -11.1)  
p < 0.001 

-11.3 (-13.9 to -8.6)  
p < 0.001 

-3.0 (-6.3 to 0.4)  
p = 0.081 

 

NRS-LBP (0–10) 6.1 (5.6 to 6.7) * 6.4 (5.7 to 7.0) *   

3 months -2.6 (-3.1 to -2.1)  
p < 0.001 

-2.9 (-3.4 to -2.5)  
p < 0.001 

-0.3 (-0.3 to 0.9)  
p = 0.263 

0.008 

6 months -2.4 (-3.0 to -1.8)  
p < 0.001 

-2.7 (-3.2 to -2.2)  
p < 0.001 

-0.3 (-0.3 to 0.9)  
p = 0.357 

 

12 months -3.1 (-3.7 to -2.5)  
p < 0.001 

-2.8 (-3.3 to -2.3)  
p < 0.001 

-0.3 (-0.9 to 0.3)  
p = 0.297 

 

EQ-5D index (-0.59–1) 0.55 (0.50 to 0.60) * 0.52 (0.46 to 0.58) *   

3 months 0.12 (0.06 to 0.18)  
p < 0.001 

0.15 (0.10 to 0.21)  
p < 0.001 

-0.03 (-0.10 to 0.04)  
p = 0.381 

0.004 

6 months 0.13 (0.07 to 0.19)  
p < 0.001 

0.20 (0.15 to 0.25)  
p < 0.001 

-0.07 (-0.14 to -0.01)  
p = 0.034 

 

12 months 0.19 (0.13 to 0.25)  
p < 0.001 

0.20 (0.14 to 0.25)  
p < 0.001 

-0.01 (-0.07 to 0.06)  
p = 0.838 

 

BIPQ total score (0–80) 44.6 (40.4 to 48.8) * 45.4 (40.7 to 50.2) *   

3 months -8.2 (-11.4 to -5.1)  
p < 0.001 

-9.0 (-11.6 to -6.3)  
p < 0.001 

-0.8 (-2.6 to 4.1)  
p = 0.659 

0.007 

6 months -9.1 (-12.5 to -5.8)  
p < 0.001 

-8.8 (-11.6 to -6.0)  
p < 0.001 

-0.2 (-3.9 to 3.2)  
p = 0.853 

 

12 months -11.7 (-15.0 to -8.4)  
p < 0.001 

-10.4 (-13.2 to -7.5)  
p < 0.001 

-1.3 (-4.9 to 2.2)  
p = 0.457 

 

PEI (0–12) Transition score,  
mean ± SE 

Transition score,  
mean ± SE 

  

3 months 4.4 ± 0.3  4.5 ± 0.3 -0.1 (-1.0 to 0.7)  
p = 0.768 

< 0.001 

6 months 4.2 ± 0.4 4.8 ± 0.3 -0.6 (-0.4 to 1.6)  
p = 0.257 

 

12 months 5.1 ± 0.4 4.9 ± 0.3 0.2 (-1.2 to 0.9)  
p = 0.742 

 

n = number of participants, SE = Standard Error, CI = Confidence Interval, ICC = Intracluster Correlation 
Coefficient, ODI = Oswestry Disability Index, NRS-LBP = Numeric Rating Scale-Low Back Pain, EQ-5D = EuroQol 5 
dimensions, BIPQ = Brief Illness Perception Questionnaire, PEI* = Patient Enablement Instrument, PEI is a 
transition rating scale with only 3-, 6- and 12-month values. Bonferroni corrected significance thresholds of p ≤ 
0.017 are printed in bold. * Mean (95% CI) at baseline. 
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Table 18. Comparisons of patient-reported experience measures in control and 
intervention group 

 
(1) Control group (2) Intervention 

group 
Between-group comparison (2/1) 

 n/N (%) n/N (%) OR (95% CI), p-value, ICC 

Patient satisfaction    

Satisfied after 3 months 93/144 (64.6) 149/197 (75.6) 1.7 (1.5 to 1.9), p < 0.001, ICC = 0.006 

Satisfied after 6 months 68/111 (61.3) 109/163 (66.9) 1.3 (1.0 to 1.6), p = 0.027, ICC = 0.002 

Satisfied after 12 months 73/116 (62.9) 98/158 (62.0) 0.9 (0.5 to 1.6), p = 0.748, ICC < 0.001 

Patient global rating of change    

Improved after 3 months 105/144 (72.9) 149/197 (75.6) 1.2 (0.7 to 1.9), p = 0.570, ICC < 0.001 

Improved after 6 months 74/111 (66.7) 126/163 (77.3) 1.7 (1.0 to 2.9), p = 0.054, ICC < 0.001 

Improved after 12 months 86/118 (72.9) 121/158 (76.6) 1.6 (0.7 to 3.9), p = 0.290, ICC = 0.035 

n = number of participants with favourable outcome, N = total number of participants, OR = Odds Ratio, CI = 
Confidence Interval, ICC = Intracluster correlation coefficient. Bonferroni corrected significance thresholds of p 
≤ 0.017 are printed in bold. 

Guideline adherence effect on patient-reported outcomes 

 In Paper IV the five clinical practice quality indicators that formed the 
overall adherence in Paper III were used (Table 9). PROMs from 164 
patients treated with physiotherapy where all five clinical practice quality 
indicators were fulfilled (CPQI-adherent care group) were compared with 
the non-adherent care group (n = 191) treated with physiotherapy where 
less than five clinical practice quality indicators were fulfilled. The CPQI- 
adherent care group showed a statistically significant larger improvement 
in PEI throughout all follow-ups as well as NRS-LBP and BIPQ from 
baseline to 3 and 6 months compared with the non CPQI-adherent care 
group (Table 19). There was also a clinically meaningful larger 
improvement in the BIPQ from baseline to 3 months and in EQ-5D index 
from baseline to 3 and 6 months in advantage for the CPQI-adherent care 
group.  
 Table 20 presents patient-reported experience measures showing a 
statistically significant higher proportion of satisfaction with LBP care after 
3 months (OR 2.2, 95%CI 1.3 to 4.0, p = 0.006) and 6 months (OR 2.7, 95% 
CI 1.5 to 6.4, p = 0.001) in advantage for the CPQI-adherent group. PGIC 
was also statistically significant higher after 3 months (OR 2.3, 95% CI 1.2 
to 4.2, p = 0.009) in the CPQI-adherent group. 
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Table 19. Comparisons of patient-reported outcome measures for patients receiving 
CPQI adherent/non adherent care 

 Within-group analysis of change from baseline 

Between-group effects (1-2) 
at each endpoint  

(1) Non CPQI adherent 
care group (n = 191) 

(2) CPQI adherent care 
group (n = 164) 

 
Mean (95% CI)  

p-value 
Mean (95% CI)  

p-value 
Mean (95% CI)  

p-value ICC 

ODI (0–100) 32.4 (27.5 to 37.3) * 28.3 (23.5 to 33.2) *   

3 months -9.0 (-11.8 to -6.2)  
p < 0.001 

-11.3 (-14.2 to -8.3)  
p < 0.001 

2.3 (-1.1 to 5.6)  
p = 0.178 

0.012 

6 months -8.9 (-12.1 to -6.0)  
p < 0.001 

-12.7 (-16.1 to -9.4)  
p < 0.001 

3.8 (0.3 to 7.6)  
p = 0.048 

 

12 months -10.7 (-13.9 to -7.6)  
p < 0.001 

-13.2 (-16.5 to -9.8)  
p < 0.001 

2.4 (-1.4 to 6.2)  
p = 0.207 

 

NRS-LBP (0–10) 6.3 (5.5 to 7.1) * 6.1 (5.4 to 6.9) *   

3 months -2.5 (-3.0 to -2.0)  
p < 0.001 

-3.4 (-4.0 to -2.8)  
p < 0.001 

0.9 (0.3 to 1.6)  
p = 0.004 

0.008 

6 months -2.1 (-2.7 to -1.5)  
p < 0.001 

-3.2 (-3.8 to -2.6)  
p < 0.001 

1.1 (0.4 to 1.8)  
p = 0.002 

 

12 months -2.6 (-3.2 to -2.0)  
p < 0.001 

-3.1 (-3.7 to -2.5)  
p < 0.001 

0.5 (-0.2 to 1.2)  
p = 0.169 

 

EQ-5D index (-0.59–1) 0.51 (0.45 to 0.57) * 0.59 (0.52 to 0.65) *   

3 months 0.12 (0.05 to 0.18)  
p < 0.001 

0.15 (0.09 to 0.22)  
p < 0.001 

-0.03 (-0.11 to 0.03)  
p = 0.294 

0.004 

6 months 0.14 (0.08 to 0.20)  
p < 0.001 

0.19 (0.13 to 0.26)  
p < 0.001 

-0.05 (-0.12 to 0.02)  
p = 0.161 

 

12 months 0.19 (0.13 to 0.25)  
p < 0.001 

0.19 (0.12 to 0.25)  
p < 0.001 

0.00 (-0.07 to 0.07)  
p = 0.985 

 

BIPQ total score (0–80) 46.0 (43.2 to 48.8) * 43.9 (41.0 to 46.9) *   

3 months -7.1 (-10.1 to -4.1)  
p < 0.001 

-12.2 (-15.4 to -9.0)  
p < 0.001 

5.1 (1.5 to 8.6)  
p = 0.006 

0.007 

6 months -6.9 (-10.1 to -3.6)  
p < 0.001 

-12.8 (-16.2 to -9.4)  
p < 0.001 

6.0 (2.1 to 9.8)  
p = 0.002 

 

12 months -9.3 (-12.7 to 5.9)  
p < 0.001 

-13.2 (-16.7 to -9.6)  
p < 0.001 

3.8 (-0.2 to 7.8)  
p = 0.060 

 

PEI (0–12) Transition score,  
mean ± SE 

Transition score,  
mean ± SE 

  

3 months 4.1 ± 0.3  5.4 ± 0.3 -1.4 (-2.3 to -0.4)  
p = 0.005 

< 0.001 

6 months 4.1 ± 0.4 5.6 ± 0.4 -1.6 (-2.7 to -0.4)  
p = 0.007 

 

12 months 4.3 ± 0.5 5.9 ± 0.5 -1.6 (-2.7 to -0.4)  
p = 0.008 

 

CPQI = Clinical Practice Quality Index, n = number of participants, SE = Standard Error, CI = Confidence Interval, 
OR = Odds Ratio, ICC = Intracluster Correlation Coefficient, ODI = Oswestry Disability Index, NRS-LBP = Numeric 
Rating Scale-Low Back Pain, EQ-5D = EuroQol 5 dimensions, BIPQ = Brief Illness Perception Questionnaire, PEI = 
Patient Enablement Instrument, PEI is transition rating scale with only 3-, 6- and 12-months values. Bonferroni 
corrected significance thresholds of p ≤ 0.017 are printed in bold. * Mean (95% CI) at baseline. 
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Table 20. Comparisons of patient-reported experience measures for patients receiving 
CPQI adherent/non adherent care 

 

(1) Non CPQI 
adherent care 

group 

(2) CPQI adherent 
care group 

Between-group comparison (2/1) 

 n/N (%) n/N (%) OR (95% CI), p-value, ICC 

Patient satisfaction    

Satisfied after 3 months 90/138 (65.2) 101/125 (80.8) 2.2 (1.3 to 4.0), p = 0.006, ICC = 0.006 

Satisfied after 6 months 62/110 (56.4) 80/103 (77.7) 2.7 (1.5 to 6.4), p = 0.001, ICC = 0.002 

Satisfied after 12 months 58/104 (55.8) 71/102 (69.6) 1.2 (1.0 to 3.2), p = 0.042, ICC < 0.001 

Patient global rating of change    

Improved after 3 months 98/138 (71.0) 106/125 (84.8) 2.3 (1.2 to 4.2), p = 0.009, ICC < 0.001 

Improved after 6 months 74/110 (67.3) 84/104 (80.8) 2.0 (1.1 to 3.9), p = 0.027, ICC < 0.001 

Improved after 12 months 75/106 (70.8) 79/102 (77.5) 1.5 (0.8 to 2.8), p = 0.206, ICC = 0.035 

CPQI = Clinical Practice Quality Index, n = number of participants with favourable outcome, N = total number of 
participants, OR = Odds Ratio, CI = Confidence Interval, ICC = Intracluster Correlation Coefficient. Bonferroni 
corrected significance thresholds of p ≤ 0.017 are printed in bold. 
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DISCUSSION 

Main findings 
 The implementation of a best practice physiotherapy healthcare model 
(BetterBack☺ MoC) for LBP improved both clinician and patient outcomes. 
PTs increased use of guideline-adherent care, confidence and 
biopsychosocial orientation in managing LBP. Patients reported improved 
satisfaction, illness perception and health-related quality of life. The 
implementation did not decrease referral to specialist consultation from an 
initial low level; nor did it improve patients’ disability and pain more than 

routine care. However, when guideline-adherent care was fulfilled, most 
PROMs improved. The psychometric testing of the DIBQ resulted in a 
feasible and valid 26-item version, DIBQ-t. When DIBQ-t was used, PTs 
showed high expectations, which may have facilitated the implementation 
process initially, but the determinants of implementation behaviours 
decreased during the volition phase, underscoring a need of sustainability 
strategies for the BetterBack☺ MoC implementation.  
 

Evaluation of guideline implementation 
By applying a hybrid type II design in the experimental studies, we 

evaluated the implementation of the BetterBack☺ MoC through its 
adoption on the PT level and the effects of clinical interventions delivered 
on a patient level. Moreover, patient interviews (137) and clinician 
interviews (unpublished data) have also been performed, but these are not 
included in this thesis. These evaluations can help determine whether the 
LBP care, after a multifaceted implementation of a best practice healthcare 
model, can improve in quality. However, there are other ways to measure 
quality and fidelity. We have not evaluated how and with what quality, dose 
or amount the actual components of the BetterBack☺ MoC were delivered. 
According to suggested implementation outcomes by Proctors et al. (84), 
cost and sustainability evaluations are not covered. In line with the 
published study protocol, analysis of implementation costs and patient-
related healthcare costs are planned but not presented in this thesis. 
Moreover, the longitudinal evaluation was up to one year after the 
implementation, making it difficult to determine to what extent the 
BetterBack☺ MoC is incorporated in routine practice beyond the first year 
of implementation. 
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The implementation intervention  
The implementation of the BetterBack☺ MoC showed an improvement 

in PTs’ self-confidence in diagnosing and treating patients with LBP. 
Furthermore, changed attitudes and beliefs from a more biomedical 
towards a more evidence-based biopsychosocial treatment orientation was 
found (Paper II). Changes in attitudes and beliefs after various 
interventions in PT contexts have been shown by others (55, 138, 139). 
Three studies showed similar results to our study (139-141). This was in a 
voluntary university course with follow-up six months after the course 
(140) as well a short seven-hour workshop with follow-ups directly after 
the workshop (139) and a qualitative study involving PTs from four 
countries participating in intensive biopsychosocial training (141) 
However, in these studies the follow-ups took place between immediately 
after the course/training up to six months after, with small PT cohorts (12 
- 42 PTs) and with potential selection bias towards motivated participants 
(139-141). Several studies have demonstrated that HCPs’ attitudes and 
beliefs are associated with the treatment they give to their patients with 
LBP (55), but this does not systematically translate into behaviour and 
practice change (51). There are few studies that demonstrate an actual 
change in treatment behaviour (51, 142, 143), and even fewer showing 
improvement of patient-reported outcomes after implementation in PT 
contexts (51, 144).  

In a scoping review, seven of nine studies showed increased PT 
adherence to CPGs as a result of knowledge translation strategies (142). 
However only three involved LBP CPGs (57, 143, 145). Only the RCT by 
Bekkering et al (143) had a similar design as our study, using individual 
patients’ forms to record treatment, while Van Dulmen et al. (145) used 
vignettes to evaluate adherence and Bernhardsson et al. (57) evaluated PTs’ 
self-reported guideline use through a single question. Our results show a 
behaviour change in terms of improved guideline-adherent care: a 
significant 3.5 times higher likelihood, equals 33.2% increase of receiving 
guideline-adherent care delivered by PTs after implementation of the 
BetterBack☺ MoC, compared to the routine care group. Earlier research 
has found a smaller increase ranging from 3.1% to 12% regarding 
adherence to LBP CPG after PTs have received CPG education (143, 145-
147). However, these studies used varying ways of measuring overall 
adherence, making exact comparisons of study results difficult. 

The use of the BetterBack☺ MoC’s core component patient 
information/education showed the largest between-group differences, with 
a 5.1 times greater likelihood of receiving this treatment in the intervention 
group compared to routine care group (Paper III). There was also a 
tendency towards stratified use of educational interventions in the 
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intervention group: patients in medium/high risk groups were 8.1 times 
more likely to receive educational interventions compared to routine care. 
Increased use of patient education after PT guideline implementation has 
also been shown by Bekkering et al. (143), but to our knowledge we are the 
first to show a stratification with a larger proportion of use in patients in 
STB medium/high risk of LBP persistence after implementation of the 
BetterBack☺ MoC. A qualitative review showed that PTs feel unprepared 
to identify and treat cognitive, social and psychological factors in LBP, and 
recommend use of the SBT to identify patients at risk, and the use of 
education and training to influence these factors (148). This is also 
supported by a systematic review including five RCTs of PT-delivered 
cognitive-behavioural interventions for LBP, concluding that without 
training and resources, successful translation and implementation remain 
unlikely (53) The BetterBack☺ MoC offers PTs easy tools for stratification, 
information and education and training on how to use these tools. Risk 
stratification tools have previously not been used routinely in Swedish 
primary care physiotherapy. Lack of time in clinical practice has been 
reported as the number one barrier for Swedish PTs to use CPGs (2).  

Stratification of number of PT visits showed small but significant 
differences between groups: 54.7% in the intervention vs 44.6% in the 
routine care group. This may be explained by the lower clinical priority 
ranking of this CPG recommendation by the MoC support team in the 
development phase. Furthermore, due to logistical reasons in some clinics, 
the STB questionnaire was delivered and collected by reception staff, which 
made PTs unable to utilise the results to plan intervention delivery. 
Literature on the adherence to CPG recommendations regarding the 
number of PT clinical visits has been reported in two previous studies (143, 
149). These reported on similar guidelines with a maximum of 3 treatment 
sessions for patients with benign LBP of less than 3 weeks’ pain duration, 
showing only 17% to 20% adherence to this recommendation (143, 149). 
Consensus concerning the optimal number of visits is however difficult to 
establish, and may require adaptation to the specific health care system 
context. 

The proportions of patients receiving manual therapy or acupuncture 
according to guidelines were low and similar in both groups. This can be 
explained by a more prominent focus of active treatments on improving 
patient’s self-management strategies in the MoC. The CPG 
recommendation for use of exercise was already high in the routine care 
group (>88%), with no group differences compared to after the 
BetterBack☺ MoC implementation, indicating that this recommendation 
was already fulfilled, with little room for improvement. This is in line with 
another Swedish primary care study which reported 82% use of exercise for 
LBP (3). Having little room for improvement was also the case for our 



Implementing BetterBack – a Best Practice Physiotherapy Healthcare Model for Low Back Pain 

 76 

primary outcome regarding referral to specialist care, where only 2.2% of 
referrals were registered during the PT treatment period in the intervention 
group vs 5.4% in the routine care group, with no between-group 
differences. The initial reasoning for choosing referrals to specialist care as 
a primary outcome was based on high numbers of these referrals in the 
region of Östergötland. However, this result suggests that these referrals 
were most likely made by other healthcare professionals such as general 
practitioners. These low referral rates are in line with findings that patients 
with musculoskeletal disorders treated by PTs were less often referred to 
secondary care compared to patients treated by general practitioners (150). 
To change this outcome it may be necessary to involve all HCPs who are 
gatekeepers for referrals. The overall quality index including the five core 
CPG recommendations would have been a better choice of primary 
outcome in the current study and can be suggested in similar healthcare 
settings. In summary, our findings show a more frequent use of active 
treatment strategies. This is in line with how primary care physiotherapy 
for LBP has developed from a larger focus on passive strategies historically 
to more active strategies at the present (1). 

The proportion of patients receiving medical imaging during the PT 
treatment period was significantly lower, with 8.3% in the intervention 
versus 16.3% in the routine care group. In Swedish primary care referrals 
to medical imaging are mainly done by general practitioners. However, the 
implementation may have influenced patients that routine imaging is not 
necessary during the PT treatment period. Despite decades of guideline 
recommendations with advice to decrease imaging for benign LBP, the 
prevalence is still constant and too high, with a medical imaging rate of 25% 
for LBP cases in primary care (18). This high prevalence indicates a need to 
change HCPs’ and patients’ beliefs that routine imaging is necessary. To 
support this change, educational interventions have been suggested (151). 

A successful implementation with the aim of improving quality of care 
needs to include both increased use of evidence-based and decreased use 
of non-evidence-based treatments. In Paper III, we could show a 
significantly decreased use of non-evidence-based PT treatments and 
medical imaging in the intervention group indicating that the BetterBack☺ 
MoC could contribute to both implementation and de-implementation of 
physiotherapy interventions. 

Behaviour change is time dependent 

 Changing all PTs’ treatment behaviour within the study period may not 
be realistic. Earlier research in PT contexts has found a small increase of 
adherence to LBP CPGs, ranging from 3.1% to 12% increase of adherence 
to LBP CPGs after various CPG educational interventions (143, 145-147), 
compared to a 33.3% improvement over all adherence in our study. This 
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together with the findings that 41% of patients still received non-adherent 
care in the intervention group shows that we were not able to change all 
PTs’ behaviour. Behaviour change is time-dependent. According to the 
diffusion theory (61), people in a group vary from “early adopters” to 

“laggers”, and laggers may not have had enough time to adopt to the 
BetterBack☺ MoC during our short patient recruitment period. Also, a 
substantial change of attitudes and beliefs among PTs may take time. We 
did not find a significant change towards a biopsychosocial orientation 
until 12 months after the start of the BetterBack☺ MoC implementation 
strategy, indicating that longer follow-ups may be needed to identify 
whether behaviour change has occurred. 

Desired behaviour can already exist  

 In Paper III we could show that the adherence to the five core 
recommendations in the overall CPQI was also evident in the routine care 
group, with 26% of patients receiving care that fulfilled the overall CPQI. 
Bekkering et al. (143) have in a randomised trial also shown that a 
proportion of the control group was already in compliance with CPG 
recommendations. A previous non-randomised Swedish guideline 
implementation study including primary-care PTs in another healthcare 
region concluded that treatment methods were largely in line with evidence 
before the implementation, which explained why the guideline 
implementation had little impact on clinical practice (152).  

Improved adherence is needed  

 Despite significant improvement in the PT delivery of guideline-
adherent care, with 59% of patients receiving care that adhered to all five 
core recommendations after implementation compared to 26% in the 
routine care group , there were still 41% of patients receiving non-adherent 
care in the intervention group. These findings can contribute with 
understanding why the effectiveness of implementation of BetterBack☺ 
MoC on PROMs was small and diluted, and gave us the idea of the 
additional exploratory analyses with two new groups: CPQI-adherent care 
group and the non-CPQI-adherent care group showing a greater 
improvement in most PROMs. These findings also indicate a need to 
further improve guideline uptake. 

The multifaceted implementation strategy  

In the development and implementation of the BetterBack☺ MoC we 
have used a framework adapted for implementation of musculoskeletal 
MoC (75), theories and models to plan implementation, implement, 
evaluate and report results (67, 68, 70, 72, 73). This together with 
experiences from implementation of evidence-based management of 
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shoulder conditions in the region of Östergötland aimed at the same PT 
group (153) strengthens the implementation strategy. A further strength of 
our implementation strategy has been the use of top-down support from 
managers and bottom-up support from selected clinical champions 
involved in the development, implementation and sustainability phases. 
However, after implementation, 41% of PTs still did not deliver care 
according to the five core recommendations in the overall CPQI (Paper III). 
Furthermore, results from Paper IV show a decreasing longitudinal trend 
in most facilitating determinants of implementation behaviours at three 
months after the implementation workshop. These trends indicate that 
additional facets in the implementation strategy are needed after the initial 
implementation phase. For example, a use of the DIBQ-t with rapid 
analysis and actions on the findings could have provided more support 
during the sustainability phase of the multifaceted implementation 
strategy. We introduced an online chat forum to allow communication 
between PTs and researchers. However, this chat forum was rarely used 
and could have been promoted more effectively. During outreach visits 7 to 
12 months after implementation, we conducted SWOT analyses to address 
potential weaknesses, threats and highlight strengths and opportunities of 
the MoC. This was an effective way to troubleshoot, and it allowed feedback 
and discussions between researchers and PTs. However, to sustain the use 
of the BetterBack☺ MoC, this might not have been enough.  

Changing clinicians’ behaviours is challenging. Multiple barriers have 
been suggested, for instance that some clinicians consider guidelines as a 
threat to their professional autonomy, and that deviating from well-
established habits is challenging when time constraints are present (48). A 
lack of support from managers, and patients’ role expectations on the PT 
are other barriers in clinical practice that have been reported (47). In this 
thesis, we have not directly asked individual PTs to report actual barriers, 
but instead we have evaluated PTs’ rating of specific determinants of their 
implementation behaviours which can be seen as potential barriers and 
facilitators for implementation success/failure. PTs had high expectations 
of the MoC directly after the workshop. Most determinants decreased after 
real-world practice but they still displayed a facilitating pattern during the 
first year after implementation. This indicates that PT initially high 
expectations of the MoC may facilitate the implementation process to start 
with, but there is a need for sustainability strategies after the initial 
implementation. The current multifaceted implementation strategy, 
including well-planned guideline development, education, manager 
support and use of clinical champions, gave good effects and mostly 
facilitated the implementation process. However, it did not fully meet the 
demands on organisational and social influence levels since these domains 
decreased over time. A regular focus on organisational support, and 
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support from clinical champions over time would probably be required in 
order to maintain a faciliatory effect. A recently published study with a 
mixed-method parallel design by the Danish research team that we 
collaborated with in Study A has after implementing a care package for LBP 
with similar content to BetterBack☺ MoC showed three themes important 
for implementation among clinicians: personal gain, practicalities and 
buying-in on the programme (154). This study used DIBQ-t six months 
after the workshop education and found that both implementers and non-
implementers reported high levels of knowledge and skills, indicating that 
training alone is insufficient for implementation (154). 

Evaluation of the clinical intervention 

Patient-reported outcomes 

 When evaluating implementation, it is important to also focus on the 
end receiver, which in healthcare is the patient. Implementation studies 
evaluating PROMs are scarce in the PT context, and few studies have been 
able to show improvement in PROMs (51, 144, 155, 156). A systematic 
review found only eight studies that evaluated various implementation 
strategies in the LBP physiotherapy contexts (51). Five of these studies were 
considered to have good quality and of these five, only one could show 
improved PROMs after a single-faceted implementation of a stratified 
primary care model (157). However, when this study was replicated with a 
larger cohort (n = 1701 patients), no significant differences could be seen 
in patient outcomes (158). Multiple reasons for this difficulty in showing 
improvements in PROMs have been suggested, such as low quality and 
quantity of the implementation strategy aimed at changing practice (144). 
Furthermore, the natural course of LBP, with a pattern of flare ups as well 
as rapid and substantial improvements, may also limit potential effects to 
the short term in LBP studies as also seen in Paper IV (159). This together 
with the earlier discussed need of sustainability strategies for 
implementation at PT level (51) may add to the complicated evaluation of 
PROMs.  
 In Paper IV we could not show better primary or secondary outcomes 
after implementation of the BetterBack☺ MoC (intervention), compared to 
routine care (control) except for significant improvements of patient 
satisfaction with LBP care at 3 months as well as short-term clinically 
meaningful improvements in quality of life and LBP illness perception. A 
higher satisfaction in the intervention group can be explained by the 
slightly larger number of PT treatment sessions with a mean of 4.6 (SD 3.8) 
sessions in the intervention group compared to 3.1 (SD 2.7) sessions in the 
control group. However, the larger number of treatments in the 
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intervention group can be explained by the more often used group training 
that yields a higher number of treatment sessions. High satisfaction with 
LBP care has also been shown in a qualitative study that explored patients’ 
experience of the BetterBack☺ MoC, where patients experienced better 
knowledge of their LBP and had received tools to better manage their 
health condition (137). Patient satisfaction with care has been seen to 
correlate with quality of life, and it has been suggested that although 
changes in treatment of patients might not lead to significant changes in 
patients’ function and activities, clinicians can potentially affect patients’ 
perception of LBP and improve coping with illness (160).  
 Based on our findings which showed that 26% of the control group 
already provided guideline-adherent care compared to 59% after the 
BetterBack☺ MoC implementation in the intervention group, a secondary 
explorative analysis was performed. This secondary analysis showed that 
PTs´ adherence to all five core recommendations (CPQI-adherent care) 
significantly improved most PROMs, compared to non-CPQI-adherent 
care. Fritz et al. (161), using a retrospective case control design, found that 
care adherent to LBP guidelines was associated with higher improvement 
of pain and disability than non-adherent care. However, similar 
improvements in disability were not shown in our study, which may be 
explained by our lower baseline values in our study. But with a stronger 
design we also evaluated other patient outcomes and had significant group 
differences with greater improvements in LBP illness perceptions, patient 
enablement, satisfaction with care and global improvement in patients 
receiving CPQI-adherent care. 
 In Paper IV, study-specific MCIDs showed that smaller changes are of 
importance in our patient groups compared to previously reported MCID 
for NRS-LBP and ODI in other populations (162). When using the MCIDs 
in the secondary analyses, only the outcome LBP illness perception was 
over the cut-off for our study specific MCID in the short term. However, the 
study specific MCID for EQ-5D at six-month follow-up had its weakness as 
it did not reach the predefined correlation of ≥ o.3 with the PGIC and model 
accuracy AUC ≥ 0.7, indicating that this clinically meaningful improvement 
should be interpreted with caution. Nevertheless, core elements in 
BetterBack☺ MoC are information and education with the aim of reducing 
maladaptive illness perceptions, which may explain why the improvements 
in illness perception were the most prominent result. 

The content of the BetterBack☺ MoC 

 The content of the clinical intervention, including support tools for 
patients and PTs such as: brochure, group education, exercise resources, 
patient-centred coordinated pathways, risk stratification and matching 
treatment towards risk of persistent disability pain outcomes, was 
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developed in collaboration with a Danish research group and was reviewed 
and tailored by the clinical champions and a spinal surgeon. This thesis has 
not evaluated which specific components of the clinical intervention that 
were effective in changing PROMs. However, according to a qualitative 
interview study not included in this thesis, the patients reported that the 
brochure, group education and exercise programme were helpful tools in 
developing self- management strategies, and reducing fear avoidance and 
maladaptive illness beliefs (137). 

Instrument development 
The tailoring of DIBQ resulted in a shorter 28-item questionnaire to 

assess clinicians’ expectations of implementation. The questionnaire 
represented 10 of initially available 18 DIBQ domains. After feasibility and 
construct validity testing, a feasible and valid 26-item questionnaire was 
developed to be used in evaluation of best practice LBP programmes (Study 
A). This version was then rephrased to be used for follow-ups during the 
first year of implementation (Paper II). In the expectation phase (before 
implementation) the DIBQ-t can be regarded more as an instrument to 
measure readiness for change. Further testing is needed to determine the 
value of using DIBQ-t for follow-ups. However, a recent study showed that 
implementers responded more positively to most domains of the DIBQ-t, 
compared with non-implementers strengthening a longitudinal use of the 
DIBQ-t (154). In Paper II, PTs identified few barriers in the expectation 
phase and more barriers after they started to use the MoC, which supports 
the use of DIBQ-t longitudinally to handle identified barriers. With instant 
analysis and action in an ongoing circular process instead of the linear 
process applied in our study, the implementation process could become 
more effective. While the DIBQ addressed clinicians’ views of 
implementation, it is also important to evaluate the views of other, such as 
managers’ views on service outcomes and patients’ views on 
implementation (84). 

Methodological considerations 

Strengths and limitations 

 The randomised design, with an intervention group and a routine care 
group as control, is one of this thesis’ greatest strength. Furthermore, the 
hybrid design has its strength in a dual testing of clinical and 
implementation intervention. This design allows a more rapid translation 
of research findings into routine practice, more effective implementation 
interventions, and more useful information for decision makers (64, 163). 
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However, hybrid designs are typically more complex to execute and might 
not be feasible or affordable on a limited research budget (64). Moreover, 
the samples used were large enough, according to our a-priori sample 
calculations. To perform a CFA analysis, a sample of more than 100 is 
suggested (164), a sample of almost 600 clinicians was used in the 
methodological study (Study A). This together with a sample size for 
clinician and patient outcomes in Papers II- IV, which exceeded the sample 
size requirements, strengthens the results in this thesis. A further strength 
was that PTs and patients in the intervention and control groups were 
similar in baseline characteristics. Furthermore, the three clusters were 
similar, with a mix of small to large practices sizes in both rural and urban 
areas. These similar baseline characteristics and the mix of PTs in the 
clusters minimised potential selection bias.  
Data on patients’ physiotherapy treatments were based on PTs self-
reported treatment choice and can be inaccurate due to recall bias, 
misconception, and lack of time to fill in the rather complicated 
questionnaire. A more extensive piloting of this PT questionnaire (CRPE) 
could have prevented this potential inaccuracy. However, this inaccuracy is 
likely to be similar in both groups, and offers a more authentic assessment 
material than more commonly used clinical vignettes used in similar 
research (145, 147, 165, 166).  
 Another strength is that complete register data were used for number 
of PT treatment sessions, medical imaging, and referrals to specialist 
consultations in addition to PT-reported CRPE. This resulted in a larger 
patient cohort and good quality data. However, as discussed earlier, 
another primary outcome than referral to specialist consultation due to low 
referrals in both groups could be suggested. A strength is that the CPQI was 
based on the highest clinical priority rankings from the MoC support team, 
which BetterBack☺ MoC had the strongest focus on. 
  With regards to PROMs used in Paper IV, a strength was that the 
questionnaires had previously been tested for validity and reliability, and 
were recommended for evaluation of LBP in clinical trials (167). Our 
primary outcome ODI and NRS-LBP have been recommended as core 
outcome for clinical trials in non-specific LBP by international consensus 
(168). However, use of a single item to assess patient satisfaction has been 
questioned (117). The six-item questionnaire TOSQ-S with acceptable 
psychometric, also translated into Swedish, may have been a better choice 
to measure treatment outcome satisfaction of physiotherapy in patients 
with LBP (117). 
 Two major strengths in Paper II are the response rate and the 
involvement of both motivated and unmotivated PTs, with a response rate 
of 96% of all educated PTs employed in the public healthcare region. This 
was possible due to support from managers in making the implementation 
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workshop mandatory. The questionnaires were distributed to participating 
PTs by the researchers before and directly after the workshop training. This 
might have resulted in response bias with more positive answers to please 
the researchers, while after the workshop, questionnaires may have been 
completed more quickly due to fatigue after a whole day of workshop. 
However, with allocated time to fill in the questionnaires, we were able to 
reach our high response rate. Other efforts to implement guidelines in 
Sweden reached response rates between 57% and 65 % of all PTs (3, 57) 
and with even lower response rates internationally (169). 
 In the stepped RCT we reached 48% (Paper III) and 45% (Paper IV) of 
all patients seeking physiotherapy in publicly financed care during the 
study period in the region. Most studies do not report and are probably not 
aware of the total patient flow in a healthcare system. To reach almost half 
of all patients during the study period can be consider a good reach. Most 
patients not included in the stepped RCT never got an offer to participate. 
For these patients no data are available, and therefore we do not know how 
and if they differed in baseline characteristics and would respond 
differently compared to the included patients. A systematic registration of 
these patients who denied participation could have enabled an analysis of 
these patients.  
 Bonferroni correction to avoid type 1 error and the use of clustering 
effects to compensate for type 2 error contribute to a solid interpretation of 
data. However, the ICC-values were low, indicating that this compensation 
might not be needed, resulting in analyses with more than enough patients. 
A strength of the design is the use of the intention to treat principle to 
enable imputation of patient data when questionnaires were lost to follow-
ups. The advantages of maximum likelihood imputation are: 1) it results in 
unbiased estimates and provides more validity than ad-hoc approaches to 
missing data; and 2) it uses all available data and therefore preserves 
sample size and statistical power (170). It is well known that disability and 
pain fluctuate over time in LBP (11, 12), therefore imputed data might not 
reflect this variation. However this is likely to be similar in both groups.  
 A weakness in Paper II was the use of a longitudinal evaluation with 
DIBQ when the psychometrics of this tailored longitudinal version had not 
yet been evaluated. A more well-evaluated questionnaire could have been 
a better choice but was lacking at the time. Another weakness is that the 
transition to routine care to intervention did not have a wash out period, 
however PTs were advised to not introduce the BetterBack☺ MoC to 
patients that had been included during the routine care period. 
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Generalisability  

 The PTs involved in the experimental studies (Papers II-IV) came from 
both small primary care practices with 1-4 PTs to larger practices with more 
than 20 PTs, and from both rural and urban areas in the region of 
Östergötland. The region of Östergötland has educational, income and 
health levels that are comparable to the whole country (171). Only publicly 
funded PTs participated in these studies. This makes our findings 
generalisable to Swedish publicly funded physiotherapy in primary care 
and to similar healthcare systems internationally. The methodological 
study (Study A) also involved both private PTs and chiropractors from 
Denmark, making findings from this study also generalisable to private 
physiotherapy and chiropractic. The implementation intervention of LBP 
guidelines could probably be generalised to other guideline 
implementation in primary care physiotherapy. Patients’ characteristics in 

the stepped RCT were similar to those reported in other primary settings 
(172) and similar to an earlier study in the same primary care setting (173). 
One drawback common in research concerns the inclusion criterion for 
patients, fluency in Swedish, which may limit the generalisability. 
Furthermore, generalisability must be interpreted with caution since 
implementation success depends on a high degree of contextual factors 
(50). Factors suggested to be involved in implementation success are 
organisational support, social relations, leadership and organisational 
culture and climate (174). 
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CONCLUSIONS 

Overall conclusions 

 The implementation of a best practice physiotherapy healthcare model 
(BetterBack☺ MoC) for LBP improved both clinician and patient outcomes. 
PTs increased use of guideline-adherent care, confidence and 
biopsychosocial orientation in managing LBP. Patients reported improved 
satisfaction, illness perception and health-related quality of life. The 
implementation did not decrease referral to specialist consultation from an 
initial low level; nor did it improve patients’ disability and pain more than 

routine care. However, when guideline-adherent care was fulfilled, most 
PROMs improved. It is therefore important to highlight the importance of 
guideline-based primary care for improving patient-reported LBP 
outcomes. 

Specific conclusions 

• The 26-item DIBQ-t is a feasible and valid version of a questionnaire 
for evaluating clinicians’ expectations regarding implementation 
determinants of best-practice LBP primary care programmes.  

• PTs’ reported implementation behaviour was a facilitator for the 
implementation process during the first year of implementation. 
However, the initially high expectation for determinants of 
implementation of the MoC may initially facilitate the 
implementation process, but had a decreasing trend with real-world 
practice, indicating a need for improved sustainability strategies 
after the initial implementation.  

• A multifaceted implementation of a best practice PT healthcare 
model of care improved clinician outcomes such as PTs’ confidence 
in diagnosing and treating patients with LBP, and changed PTs’ 
attitudes and beliefs towards a more evidence-based biopsychosocial 
treatment orientation in managing patients with LBP. This may 
contribute to an actual change of treatment behaviour. 

• The implementation of a best practice PT healthcare model 
effectively improved the delivery of LBP guideline-adherent care 
among PTs in primary care with a significant 3.5 times higher 
likelihood of receiving guideline-adherent care after 
implementation, compared to routine care. This increase of PT 
adherence to LBP CPGs is greater than in earlier research. A 
significantly improved use of stratification of number of visits and 
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patient educational interventions, maintained high use of exercise 
and a decrease in non-evidence-based recommendation and routine 
medical imaging were achieved. However, the primary outcome, i.e. 
referral to special consultation, was low in both groups and did not 
differ between groups.  

• The implementation of a best practice PT healthcare model resulted 
in a significant 1.7 times larger improvement in patient satisfaction 
with care and a larger clinically meaningful improvement in illness 
perception and health-related quality of life, compared with routine 
care. However, there were no group differences in the primary 
outcomes pain and disability or the secondary outcomes patient 
enablement and global impression of change. Nevertheless, patients 
who had received PT-delivered LBP care that fulfilled all five clinical 
practice indices showed greater improvement in most PROMs, 
compared to non-fulfilment. This indicates the importance of 
guideline-based primary care in improving patient-reported LBP 
outcomes. 

Clinical implications 
• Use of guideline-adherent care with the core components patient 

education, exercise and no use of non-evidence-based 
physiotherapy should be considered, in order to optimize patient-
reported outcomes and improve quality of LBP care. 

• Easy-access support tools for PTs such as the SBT, clinical process 
and reasoning pathways, and structured assessment proformas can 
be recommended for use in primary care physiotherapy. 

• Support tools targeting patients, such as an information brochure 
about LBP, group-based education/information, and exercise 
resources can be used to change patients’ maladaptive illness 
beliefs and improve patients’ satisfaction with LBP care and health-
related quality of life.  

Implications for implementation efforts 
 Implementation research in the field of LBP is scarce, especially 
regarding evaluation of implementation effects on clinicians’ behaviour 
change and patient-reported outcomes. This thesis contributes to filling the 
gap regarding efforts in implementation of a best practice physiotherapy 
healthcare model for LBP in primary care, using both clinician and patient 
evaluations. Furthermore, the results of this thesis may have an impact on 
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the direction of future implementation research and quality improvement 
of LBP care.  
 A multifaceted implementation strategy with both top-down and 
bottom-up strategies seems to be effective in increasing guideline-adherent 
care, improving clinician-reported confidence, attitudes and beliefs in 
managing LBP, and improving patient-reported satisfaction, illness 
perception and health-related quality of life. A multifaceted strategy is 
therefore suggested to be a part of an effective guideline implementation 
intervention. The top-down strategy with support from the rehabilitation 
managers during the development and implementation phases facilitated 
the initial implementation process. Moreover, the rehabilitation managers 
made the BetterBack☺ MoC workshops mandatory for all PTs. This 
mandatory participation of PTs may have contributed to facilitate the 
initial implementation of the MoC. The mandatory participation also led to 
the collection of rich data from both motivated and unmotivated PTs, 
thereby reflecting real world practice. 
  The bottom-up strategy included selected trusted ‘clinical champions’ 
with special skills in LBP from each unit involved in the development. 
These clinical champions also acted as local ambassadors, which seems to 
be effective both to make the implementation successful and to sustain the 
model of care during the first year after implementation. However, despite 
this multifaceted strategy, 41% of patients still received care that did not 
adhere to all five clinical practice quality indices, and a decrease in PTs’ 
implementation behaviours after using the model of care indicated that 
further uptake was needed. To improve guideline uptake, social and 
organisational support after the initial implementation seems to be 
important, and needs regular focus during an implementation process. 
 Evaluation of improvement of patient outcomes after an 
implementation intervention is challenging but needed. Few studies in 
physiotherapy have been able to improve patient outcomes more after an 
implementation intervention, compared with a control group (51). A 100% 
uptake of what you as a researcher try to implement is not realistic. 
Therefore, when evaluating patient outcomes after guideline 
implementation, it is important to simultaneously evaluate if the desired 
treatment behaviour already exists among delivering clinicians before 
implementation and to what extent the behaviour has changed due to 
implementation. 

Future research 
• The DIBQ-t needs further psychometric testing – especially for 

longitudinally evaluation. Furthermore, studies are needed to 
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determine if this questionnaire is suitable for evaluating 
implementation of MoC, or programmes for other health conditions 
and other healthcare contexts.  

• There is a need to broaden the BetterBack☺ MoC to include both 
primary and secondary care, with the involvement of other 
important healthcare practitioners such as general practitioners, 
nurses, and spinal surgeons, in order to cover the whole healthcare 
pathway for patients with LBP. With this broader MoC, medical 
imaging and specialist consultation can be optimised and be 
reserved mainly to patients with red flags. This broad MoC needs to 
be developed, implemented and thoroughly evaluated regarding its 
ability to further optimise LBP care. 

• Implementation strategies as well as the content used in the 
implementation of the BetterBack☺ MoC need to be adapted to new 
digital possibilities and solutions in modern healthcare. Digitalised 
implementation strategies and content might improve clinician and 
patient uptake, and improve the sustainability of the MoC. However, 
this needs to be tested and evaluated. 
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Appendix 1.
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BetterBackModel of care for LBP

Östergötland health care region physiotherapeutic clinical practice guideline 
recommendations for primary care management of benign LBP with or without 
radiculopathy

Each evidence based guideline recommendation is supported by a clinical priority ranking. This is 
based on an overall assessment of the severity of the condition, reported effect of the intervention, 
strength of evidence assessment (GRADE), cost-effectiveness and the benefit of the intervention
based on professional experience and patient benefit. A scale from 1 to 10 is used where the number 
1 indicates recommended practices with the highest priority while the number 9 indicates
recommended practices of low priority. The number 10 indicates recommendations that provide very 
little or no benefit or utility and are therefore not recommended. 

Recommendation 1 PRIORITY RANKING =❶ ❿

Routine care should consist of standardised processes for subjective and objective assessment 
and diagnostics. A thorough screening of red flags is essential to rule out serious pathology. 
Treatment should be individualised for each patient. Basic treatment principles should be based 
on reassurance of a good prognosis, maintenance of appropriate physical activity and self-care 
enablement. 
Justification: The work group’s reasoning is based on clinical experience of the importance of 
careful screening to rule out serious pathology. Furthermore, standardised assessment and 
diagnostics provide quality assurance but treatment needs to be individualised for each patient 
case. The work group also reasoned based on clinical experience that appropriate physical activity 
is likely to contribute to maintaining the patient's functional level, psychosocial and general health 
as well as have positive effects on self-care enablement. In some cases, may physical activity 
temporarily aggravate pain and symptoms, but there are no known persisting side effects. The 
work groups reasoning is also based on evidence showing a statistically significant advantage for 
maintaining appropriate physical activity compared to bed rest for improving pain and function. 
Despite this, evidence that proves the benefit of appropriate physical activity is so great to be 
clinically relevant is missing. In addition, the best available evidence has however a currently 
limited scientific basis (⊗⊗○○). The working group proposes the following resources in the 
BetterBackmodel of care to support the implementation of Recommendation 1 (See sections 1-5)
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Recommendation 2 PRIORITY RANKING =❶❷

Do not perform routine medical imaging investigations (eg X-ray, CT, MRI)
Justification: The work group´s reasoning is based on evidence that shows no differences in 
outcomes of pain, function and quality of life between patients who received or did not receive 
routine medical imaging investigations in the primary care context. The best available evidence 
has however a currently inadequate scientific basis (⊗○○○). It was also discussed that imaging 
cannot confirm or reject a preliminary diagnosis as the relationship between patient symptoms 
and degenerative imaging finding is usually weak. Moreover, degenerative secondary findings are
common in asymptomatic individuals. The work group however suggests that early use of medical 
imaging is motivated in the presence of symptoms or signs suggesting possible serious underlying 
pathology (red flags). Medical imaging may also be relevant when pain persists despite primary 
care treatment.

Recommendation 3 PRIORITY RANKING =❶❷ ❿

Consider using a patient-reported tool (eg STarT Back risk assessment tool) as usual care during 
the early-stages of patient management to screen the risk of continued LBP
Justification: The work group’s reasoning is based on studies showing that STarT Back Tool is the 
only valid tool to investigate the risk of continued back pain in the primary care context. It shows 
the highest accuracy for detecting patients with low risk profile (total score ≤3) and medium-high 
risk profile (total score ≥4) for continued back pain. Studies also show that STarT Back Tool has the 
best ability to predict functional and pain-related outcomes. The best available evidence has 
however a currently inadequate scientific basis (⊗○○○). No economical evaluations were 
identified but the working group discussed the importance of a simple and fast tool. STarT Back 
Tool can be filled in and analyzed in a few minutes to advantage over other tools that can be an 
administrative burden for patients and healthcare professionals. The working group argues that 
the predictive value of the tool should support, but not replace, regular examination procedures 
and clinical decision making. See section 3 for STarT Back Tool.

Recommendation 4 PRIORITY RANKING =❶❷ ❿

Consider using a patient-reported tool (such as the STarT Back risk assessment tool) and 
classification of examination findings during the early-stages of patient management to aid the 
stratification of care to prevent continued LBP
Justification: The work group reasoned that for the choice and scope of targeted treatment 
measures, consideration should be given to the assessment of risk profile for long-term LBP and 
classification of examination findings. This has been shown to have a better effect on pain, 
function and quality of life, as well as less economic costs compared to no treatment stratification. 
The best available evidence has however a currently inadequate scientific basis (⊗○○○). For a
patient with low risk profile (total score ≤3 on STarT Back Tool) usual care is relevant and requires 
only few visits, but the working group recommends that adequate treatment measures directed at 
examination findings is of the highest importance. For patients with medium-high risk profile (total 
score ≥ 4 on STarT Back Tool), usual care will require additional visits. Information provided in 
questions 5-9 on STarT Back Tool that investigate anxiety with psychological risk factors can guide 
the need, focus and extent of behavioral medicine measures. The working group argues that 
stratified care classified after assessing a risk profile for long-term back pain should support but 
not replace conventional examination procedures and clinical decision-making for treatment 
measures. The working group proposes the following resources to support the implementation of 
targeted treatments based on stratification (See sections 1-5).
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Recommendation 5 PRIORITY RANKING =❶❷ ❿

Consider giving individualised patient education as a part of usual care (e.g. an explanatory
model based on pain neuroscience and psychological mechanisms)
Justification: Based on the best available evidence, the work group reasoned that individualised 
patient education as part of usual care can result in reduced work sickness absenteeism. The 
priority of the recommendation has been strengthened by consensus within the work group based 
on proven experience that individual adapted patient education is an important part of patient-
centered care. The best available evidence has however a currently inadequate scientific basis 
(⊗○○○). The intervention requires that the patient is receptive for education. The extent of 
patient education can depend upon whether the patient has a distorted image of the underlying 
mechanism of LBP and a high degree of negative outcome expectations, anxiety, and fear-
avoidance or if they are inactive or passive in managing the LBP. Patient education should include 
a reassuring dialogue and other cognitive and behavioural therapeutic techniques of relevance to 
support change in the individual's maladaptive thoughts, feelings and behaviors. Pedagogical
explanation models should be used to provide the patient with knowledge about symptoms and 
disorders, as well as to strengthen and support self-care ability to master everyday activities. The 
work group proposes the following resources to support of the implementation of patient 
education (See sections 6-7)

Recommendation 6 PRIORITY RANKING =❶❷ ❿

Consider a supervised exercise program as part of usual care
Justification: Supervised training is defined as general or back-specific exercises or physical 
activities conducted under the guidance of a healthcare professionals. The work group’s reasoning 
is based on scientific evidence and proven experience that supervised training as part of usual care 
can result in clinically relevant improvement in pain, function, quality of life and produces lower 
health care costs compared with no supervised training. There is however no evidence that a 
specific type of exercise would be superior to another. The best available evidence has however a
currently limited scientific basis (⊗⊗○○).
The work group proposes the following resources to support the implementation of a supervised 
training program (see section 8).

Recommendation 7 PRIORITY RANKING =❶❷ ❿

Consider mobilisation techniques for neuromusculoskeletal structures as part of usual care 
(including active or passive motion in an angular and / or translational plane)
Justification: The working group reasoning is based on evidence that for patients with segmental 
movement impairments, mobilization techniques can provide a statistically significant reduction in 
short-term pain. It is however uncertain whether the effect is sufficiently large so that patients 
experience a clear improvement overtime. At group level, there is no evidence that a particular 
technique is be superior to another. It cannot be ruled out that for subgroups of LBP patients, 
more positive effects on pain and function may be produced by specific mobilisation techniques. It 
is expected that these subgroups can be identified by careful diagnostics and short trial 
treatments. Mobilizing techniques as part of multimodal treatment provide better results. Serious 
side effects are rare. However, the best available evidence is based on a currently limited scientific 
basis (⊗⊗○○).
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Recommendation 8 PRIORITY RANKING =❶❷ ❿

Consider acupuncture treatment in addition to usual care
Justification: The working group reasoned based on evidence that cannot exclude acupuncture has 
a short-term pain relief effect in addition to a placebo effect. Acupuncture has however no effect 
on function. Side effects in the form of brief superficial bleeding or inflammation may occur. 
Pneumothorax and systemic infections are not common, but the prevalence is unknown. The best 
available evidence has however a currently inadequate scientific basis (⊗○○○).

Recommendation 9 PRIORITY RANKING =❶❷

Do not offer corset, shoes, traction, ultrasound or electrotherapy
Justification: The work group’s reasoning is based on evidence that passive treatments such as 
corset, shoots / soles, traction, ultrasound or electrotherapy do not reduce pain or improve 
function and quality of life in patients more than no treatment or when offered as part of 
multimodal treatment. However, the best available evidence is based on a currently limited 
scientific basis (⊗⊗○○). It cannot be ruled out that subgroups of patients may experience
positive effects of these interventions when a hypothesised effect mechanism is aimed at specific 
functional impairment or activity limitation.

Recommendation 10 PRIORITY RANKING =❶❷ ❿

Consider prescription-free NSAID medication if necessary in addition to usual treatment (lowest 
dose and shortest possible treatment time).
NSAIDs: There is evidence of the effect of NSAID in patients with long-term LBP but the effect has 
not been highlighted on short-term pain or functional outcomes. There are no adverse reactions 
reported in systematic review studies on LBP, but potential transient side effects of NSAIDs such as 
reduced blood clotting, reduced stomach mucous function and reduced kidney function are known
from studies on other conditions. The work group reasoned that lowest dose and shortest possible 
treatment time decreases the risk of side-effects. The work group anticipates that there are 
differences in patient preferences regarding NSAIDs, where some patients will agree to NSAID 
treatment, while others will decline. The best available evidence for NSAID effects on LBP 
outcomes is based on an inadequate scientific evidence (⊗○○○). The work group reasoned based 
on clinical experience that it cannot be excluded that the NSAID may have a pain relief effect in the 
short term.

Recommendation 11 PRIORITY RANKING =❶❷

Do not offer paracetamol or opioids
Paracetomol: Has no effect on the degree of LBP and functional ability. There are no reported 
adverse reactions in studies, but side effects of paracetamol in the form of hepatic effects are 
known from studies on other conditions. The best available evidence is based on a moderately
strong scientific basis (⊗⊗⊗○). 

Opioids: A weak analgesic effect of oxycodone in combination with paracetamol has been 
demonstrated in a study but the intervention has no effect on functional capacity for up to 12 
weeks. Other positive effects or adverse effects were not shown. A wide range of opioid side 
effects are known from other studies. Therefore, the working group reasoned that treatment 
results in more risks than benefits to the patient. The best available evidence is based on a 
currently limited scientific basis (⊗⊗○○).
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BetterBack model of care implementation support tools  

1. Subjective assessment proformer for therapist use

LOW BACK SUBJECTIVE ASSESSMENT PROFORMER 
Name:………………………………………………………. Date of birth:………………………………………………..  
Date:………………………………………….. 
History of the present condition (debut, duration, 
activity limitation) 
 
 
 
 
 
 
 
 
 
 
 
 

Symptom localisation  
 

 
Symptom Description Localisation back Localisation  

right leg 
Localisation  

left leg 
Pain nature (Dull, stabbing, radiating etc) 
 

   

Pain frequency (Constant/ Intermittent) 
 

   

Pain Intensity (NRS 0-10) 
 

   

Daily variation (am/pm, night time pain/disturbed sleep) 
 

   

Irritability (non-irritable/highly irritable) 
 

   

Aggravating factors (loading etc) 
 

   

Easing faktors (rest etc) 
 

   

Course (Improving/same/worse) 
 

   

Other symptoms (Instability, weakness, paresthesia, 
stiffness) 
 

   

Past medical history  
Previous level of function/activity: 
 
 
Previous treatment: 
 
 

Red flags: (malignancy, unexplained weight loss, 
trauma, osteoporosis, infection, inflammatory 
disease, spinal cord compression symtoms, drug use) 
 
Other illnesses/ General health: 
 

Work, Social, Family history 
 
 
 

Patient expectations 
 

Medication 
 
 

Medical imaging/Laboratory tests 
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2. Physical assessment proformer  

LOW BACK PHYSICAL ASSESSMENT PROFORMER 
1. INSPECTION – Postural screen 

Sitting: good/fair/poor      
                                       

Postural correction: Better/Worse/No effect 

Standing: good/fair/poor     
                                        

Postural correction: Better/Worse/No effect 

Lordosis: Hyper/hypo/normal       
                                 

Kyphosis: Hyper/hypo/normal                                         Lateralt shift: Right/Left/none      

Spinal symmetry: 
 

Shoulder symmetry: Pelvic symmetry: 

Leg & fot symmetry: 
 

Muscular hypo/hypertrophy: Scars: 
 

2. SCREENING OF FUNCTIONAL MOVEMENT:  
Shoes on/off, sit-stand, 2 leg/ 1 leg squat, lunge right/left  
Gait:   Trendelenburg right/left 
            Limp right/left      
            Weight transfer right/left   
            Toe walking right/left  
            Heel walking right/left   
Work or sport specific:_______________________________ 

3. SCREENING TEST IN STANDING/SITTING  
 

 Right Left 
Slump test + sensitisation  
head/foot  

  

Foramen compression/unloading 
 

  

Hip loading/unloading in standing 
 

  

4. TEST IN STANDING/SITTING  
LUMBAR ACTIVE ANGULAR MOVEMENT 
 Range Quality Symptoms 

 Large  Med Small High Low During 
range 

End 
range 

Rep 
Mov 

Flex 
         

Ext 
         

Lateral 
flex  R   L  R    L  R    L  R    L  R    L  R    L  R    L R    L 

Side 
Glide  R   L  R    L  R    L  R    L  R    L  R    L  R    L R    L 

Rot 
  R   L  R    L  R    L  R    L  R    L  R    L  R    L R    L 

Coupled  
flex  R   L  R    L  R    L  R    L  R    L  R    L  R    L R    L 

Coupled  
ext  R   L  R    L  R    L  R    L  R    L  R    L  R    L R    L 

 

5. TEST IN SIDE LYING  
LUMBAR PASSIVE ANGULAR MOVEMENT 
 Range Symptoms 

 Large Med Small During 
range 

End  
range 

Rep  
Mov 

Over  
press 

Flex 
 

       

Ext 
 

       

Lat  
flex 

 R    L  R    L  R    L  R    L  R    L  R    L  R    L 

Rot 
 

 R    L  R    L  R    L  R    L  R    L  R    L  R    L 

Coupled   
flex 

 R    L  R    L  R    L  R    L  R    L  R    L  R    L 

Coupled  
ext 

 R    L  R    L  R    L  R    L  R    L  R    L  R    L 
 

6. PRONE  
ACCESSORY MOVEMENT/NERVE & MUSCLE FUNCTION 
Spinal extension in prone     Better/Worse/No effect 
Segmental provocation 
 
- Central P/A, Springing test 
- Unilateral P/A  
- Rotation provocation 
- Prone instability test 

       Movement 
Hyper   Hypo  Normal       

 Pain 

    

Femoral nerve tension test 
 

 

Isometric/dynamic back muscle  
tests 
 

 

8. PALPATION 

7. SUPINE  
DIFFERENTIAL DIAGNOSTICS HIP/SI-JOINT/BACK 
Spinal flexion in supine Better/Worse/No effect 
Isometric/dynamic abdominal  
muscle tests 

 

       Right        Left 
Hip: Angular movement,  
Patricks test, quadrant 

  

SI-joint provocation test, ASLR 
 

  

Passive SLR + head/foot  
sensitisation, crossed SLR 

  

Myotomes- L1-2(I), L2-3(Q),  
L4-5(TA), L5(EH), L5-S1(P), S1(TS) 

  

Dermatomes 
 

  

Reflexs: Patella L3-4, Achilles S1 
 

  

Babinski, Klonus 
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3. STarT Back Tool  
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4. Clinical Reasoning and Process Evaluation tool (CRPE-tool) for therapists 

PATIENT NAME:_______________________ 
DATE OF BIRTH:_______________________ 

First assessment date:___/___/___ 
Final assessment date:___/___/___   
Totalt number of physiotherapy visits:_________ 

ASSESSMENT 
• First assessment - cross X relevant assessment findings 
• Final assessment - circle  relevant assessment findings 

 
1. Assess grade of FUNCTIONAL IMPAIRMENT  

 
None 

 
Lite 

 
Moderate 

 
Severe 

 
Complete 

KVÅ 
code 

Energy and drive (motivation) 0 1 2 3 4 PA006 
Sleep functions 0 1 2 3 4 PA007 
Emotional functions (anxiety, low mood) 0 1 2 3 4 PA011 
Thought functions (physical symptoms caused by 
cognitive/rational factors) 

0 1 2 3 4 PA013 

Sensory function (sensitivity for pain ”sensitisation”) 0 1 2 3 4 PB008 
Pain (choose relevant category)       
          Back pain 0 1 2 3 4 PB009 
          Lower extremity pain 0 1 2 3 4 PB009 
          Pain in a dermatome 0 1 2 3 4 PB009 
          Pain in another body part (Buttock, hip, groin, thigh) 0 1 2 3 4 PB009 
          Generalised pain localisation (3 of 4 body quadrats) 0 1 2 3 4 PB009 
Exercise tolerance (endurance related activities) 0 1 2 3 4 PD009 
Joint mobility 0 1 2 3 4 PG001 
Joint stability 0 1 2 3 4 PG002 
Muscle power 0 1 2 3 4 PG003 
Muscle tone 0 1 2 3 4 PG003 
Muscle endurance 0 1 2 3 4 PG003 
Motor reflex funktions (decreased or increased) 0 1 2 3 4 PG004 
Control of movement (Quality, coordination, balance) 0 1 2 3 4 PG006 
Gait pattern 0 1 2 3 4 PG007 
Sensation of muscle stiffness, tightness, spasm, contraction, 
heaviness 

0 1 2 3 4 PG003 

Mobility of spinal meningies, periferal nerves and surrounding 
tissue 

0 1 2 3 4 PG000 

 
2. Assess grade of ACTIVITY LIMITATION  

 
None 

 
Lite 

 
Moderate 

 
Severe 

 
Complete 

KVÅ 
code 

Perception of non-harmful sensory stimuli (kinesiophobia)  0 1 2 3 4 PJ001 
Carrying out daily routine (ADL) 0 1 2 3 4 PK003 
Handling stress and other psychological demands 0 1 2 3 4 PK004 
Changing and maintaining body position (Shifting body weight 
away from the spine (increased lever arm) 

0 1 2 3 4 PM001 

Changing and maintaining body position (bending) 0 1 2 3 4 PM001 
Maintaining a lying position  0 1 2 3 4 PM001 
Maintaining a sitting position 0 1 2 3 4 PM001 
Maintaining a standing position 0 1 2 3 4 PM001 
Maintaining an upright neutral posture 0 1 2 3 4 PM001 
Lyfting and carrying objects 0 1 2 3 4 PM004 
Walkning 0 1 2 3 4 PM007 
Moving around in different ways (crawling/climbing, 
running/joging, jumping) 

0 1 2 3 4 PM008 

Household tasks 0 1 2 3 4 PP003 
Work ability and employment 0 1 2 3 4 PR002 
Recreation and leisure activities 0 1 2 3 4 PS002 

 

  



Appendix 1. 
 

©Linköping University 01042017 

  

 
DIAGNOSTIC  SUBGROUPING AND ICD-10 CODING 

3. Matching assessment findings to diagnostic codes  
Choose a primary assessment finding category:  
• First assessment: Cross X one or more related ICD-10 diagnostic codes in the same row 
• Final assessment: Circle  a new diagnostic codes if relevant. 

Primary assessment category ICD-10 diagnos 

LBP with muscular functional impairment  M54.5 Lumbago 

LBP with segmental mobility impairment  M54.5 Lumbago 
 M99.0 Segmental dysfunction 

LBP with movement coordination impairment/ segmental 
instability  

 M54.5 Lumbago  
 M99.1K Segmental instability in the lumbar spine 

LBP with referred lower extremity pain (nociceptive pain 
proximal of the knee)  

 M54.5 Lumbago  
 M51.2 Other specificed dislocation of intervertebral 
disc 
 M47.9K Spondylosis in the lumbar spine 

LBP with radiating pain (neuropathic pain)   M54.5 Lumbago  
 M54.1 Radiculopathy (femoralis) 
 M54.4 Lumbago with ischias 

LBP with related cognitive or affective tendensies  M54.5 Lumbago  
 G96.8 Other specified disorders of the CNS (pain 
sensitivity) 

LBP with related generaliserad pain (pain in 3 of 4 body 
quadrants) 

 M54.5 Lumbago  
 G96.8 Other specified disorders of the CNS (pain 
sensitivity)  
 F45.4 Chronic somatoform pain syndrome 

LBP with postural related symptoms   M54.5 Lumbago  
 M40.3 Flatback syndrome 
 M40.4 Hyperlodosis 

SI-joint symptoms or Coccygodynia  M53.3 Sacrococcygeal disorders 

LBP radiating pain + Medical imaging disc pathology and 
nerve compression finding 

 M51.1K Disc degeneration/disc herniation in the 
lumbar spine with radiculopathy  

LBP with radiating pain/neurogenic claudication + Medical 
imaging verified degeneration and nerve compression 
findings 

 M48.0K Central spinal stenos in the lumbar spine 
(bilateral symptoms) 
 M99.6 Stenosis of intervertebral foramin (unilateralt 
symptoms) 

LBP with movement coordination impairment/ segmental 
instability + Medical imaging verified 
Spondylolys/Spondylolisthes 

 M43.0 Spondylolys 
 M43.1 Spondylolistes 
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TREATMENT 
4. Record at final assessment:  

Has the BetterBack model of care Part 1 been applied?  Yes      No 
Has the BetterBack model of care Part 2 been applied?  Yes      No 

Cross X all modes och types of treatments used 
Physical exercise  MODE KVÅ code 

 Non-supervised individual training  
 Supervised individual training QV011 
 Supervised group training  QV012 

TYPE  
 Muscle strengthening training QG003 
 Range of movement training QG001 
 Muscle endurance training QG003 
 Cardiovascular training QD016 
 Balance training QB001 
 Postural control training QG004 
 Coordination training QG005 
 Pelvic floor training QF001 
 Postural training QM005 
 Relaxation training QG007 
 Physical activity prescription (FaR®) DV002 
 Other …………………………  

Behavioural medicine interventions MODE  
 Individual based intervention QV011 
 Group based intervention QV012  
TYPE  
 Information / education on pain  QV007  
 Cognitive-behavioural therapy  DU011 
 Mindfulness DU032  
 Motivational interviewing DU118  
 Relapse prevention DU119 
 Supportive conversation DU007 
 Other …………………………  

Manual therapy TYPE  
 Joint mobilisation DN006 
 Joint manipulation DN008 
 Massage QB007 
 Stretching DN009 
 Nerve mobiliseration QG001 
 Trigger point pressure DN007 
 Traction QG001 
 Other………………………….  

Occupational medicine interventions TYPE  
 Workplace training DV084 
 Training of work ability QR003 
 Work and employment counciling QR002 
 Information /education on ergonomics QV010 
 Other ............................  

Physical modalities TYPE  
 TENS DA021 
 Cryotherapy QB011 
 Heat QB011 
 Ultrasound QB011 
 Shockwave therapy QB011 
 Laser therapy QB011 
 Short wave diathermy DV042 
 Interferential therapy DA021 
 Orthosis DN003 
 Taping DN003 
 Bio-feedback DV010 
 Acupunkture DA001 
 Other………………………….  

 

5. Rate overall treatment effect             
 

  Much better  
  Quite much better 
  Unchanged  
  Quite much worse 
  Much worse 
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5. Clinical reasoning and process pathway for therapists 

A thorough history and adequate physical examination are of great importance in order to target treatment 
interventions. In addition, it is very important to exclude the few red flag cases that require acute medical or 
specialist referral for the investigation and treatment of tumors, infections, inflammatory diseases, more severe back 
pathology and neurological conditions, as well as the strong influence of psychosocial factors which can also cause 
back pain. StarT Back Tool can be used to support decision making regarding the extent of health care needed and 
the need for psychosocial focus based on an assessment of risk factors for continued back pain. The physical 
assessment should include an analysis of functional movements, posture, active movements, passive movements, 
combined movements and / or static positions, joint accessory movement / provocation tests and neuromuscular 
function. This is to investigate how the symptoms are related to motion dysfunction. 

Based on assessment findings, relevant treatment measures with effect mechanisms directed at functional 
impairments and activity limitations should be tested. These may include range of movement exercises 
(active/passive or accessory joint mobilisation or neuromuscular structure mobilisation), motor control exercises, 
muscle stretching, balance exercises, coordination, muscle strength, muscle endurance, general physical fitness or 
cardiovascular exercise. For example: 

1. In the identification of movement directions and positions that reduce or centralize the patient's localised 
pain, distal pain or radiculopathy, these may be considered as a treatment technique. This allows the patient 
to learn strategies to control pain and thus take better responsibility for his or her own situation. 
 

2. In the identification of movement restriction due to joint, muscle or nerve related impairment, mobilisation 
strategies for the relevant structure may be considered to reduce the movement restriction. 
 

3. In the identification of segmental instability or trunk motor control impairment, exercises with a focus on 
movement control can be tested aiming to improve muscle function, reduce pain and optimise loading of the 
trunk during full body movement. 
 

4. In the identification of a psychogenic causes of back pain, supervised exercise could be tested to minimize 
kinesiophobia. This can often be complemented with patient education that can help pain management and 
enable self-care. 
 

5. In the identification of a postural impairment, posture correction and ergonomic interventions can be 
tested. 

Dosage of treatment measures should be individualised and sufficient to achieve the desired effect. Initial targeted 
treatment should be through individual patient care. As a complement to the initial targeted treatments, the 
purpose of a general training and patient education is to restore or improve function and activity. The suitability of 
group-based patient care is assessed in consultation with the patient as general training and patient education is 
considered relevant to support the patient's self-care. 
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6. BetterBackModel part 1 – Patient education brochure 
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7. BetterBackModel part 2 – Group education seminar for patients
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General training - getting in shape 

Training form 

Training intensity 

Training intensity can be regulated through a so-called "pacing model". This means that you slowly 
and gradually increase your training intensity without overloading. You "pace" yourself in a 
controlled way to reach your goals. You can monitor your level of exertion by using a scale of 6-20 
where the scale is based on your approximate pulse when you multiply by 10. 

You should preferably training with a level of exertion between 

11 (fairly light) and 14 (somewhat hard). 

You should start exercising at about 20% less duration than you are capacble of. If you feel that the 
exercise feels very easy (at level 9 or below), you can increase your exercise duration slightly so that 
you feel at least a farily light exertion level (level 11). 
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When you experience your exercise exertion is on average under a "somewhat hard" lavel (below 
14), you can increase your exercise by 20% after 2 weeks. If you are on level 15 or more, you can 
continue with the same training for an additional 2 weeks. 

When your training duration lasts 30 minutes, you can increase the load by increasing the intensity to 
15/16 (Hard - you can not speak on at this intensity) in 10-minute intervals. Then you can increase 
the number of minutes on this intensity (15/16) every second week. 

If you have a bad day, you should work out half of what you planned. In this way you can increase 
your exercise gradually, without risking doing too much. 

 

 

Training Contract: 

I will perform  …………………………….. as my training form 
I will train 3 times/week 
I will begin with ………….. minutes 
I will increase my training intensity with 20 % every second week until 
reach my goal capacity. 
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Training diary 
Name: 
Your physiotherapist will fill in which exercises you should train. You can cross off when you have 
performed the exercises. 

 

Week Day BetterBack 
Part 1 

BetterBack 
Part 2 

BetterBack 
Range of 

movement 

General 
training 

1 2 3 1 2 3 4 5 6 7 8 9 10 1 2 3 Borgskalan 

 Mon                  
Tue                  

Wed                  
Thu                  
Fri                  
Sat                  
Sun                  

 Mon                  
Tue                  
Wed                  
Thu                  
Fri                  
Sat                  
Sun                  

 Mon                  
Tue                  
Wed                  
Thu                  
Fri                  
Sat                  
Sun                  

 Mon                  
Tue                  
Wed                  
Thu                  
Fri                  
Sat                  
Sun                  

 Mon                  
Tue                  
Wed                  
Thu                  
Fri                  
Sat                  
Sun                  

 Mon                  
Tue                  
Wed                  
Thu                  
Fri                  
Sat                  
Sun                  
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