
Journal of

Clinical Medicine

Article

Effectiveness and Quality of Implementing a Best Practice
Model of Care for Low Back Pain (BetterBack) Compared with
Routine Care in Physiotherapy: A Hybrid Type 2 Trial

Karin Schröder 1,* , Birgitta Öberg 1 , Paul Enthoven 1 , Henrik Hedevik 1, Maria Fors 1,2 and
Allan Abbott 1,*

����������
�������

Citation: Schröder, K.; Öberg, B.;

Enthoven, P.; Hedevik, H.; Fors, M.;

Abbott, A. Effectiveness and Quality

of Implementing a Best Practice

Model of Care for Low Back Pain

(BetterBack) Compared with Routine

Care in Physiotherapy: A Hybrid

Type 2 Trial. J. Clin. Med. 2021, 10,

1230. https://doi.org/10.3390/jcm

10061230

Academic Editor:

Marcus Schiltenwolf

Received: 21 January 2021

Accepted: 12 March 2021

Published: 16 March 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Unit of Physiotherapy, Department of Health, Medicine and Caring Sciences, Linköping University,
S-581 83 Linköping, Sweden; birgitta.oberg@liu.se (B.Ö.); paul.enthoven@liu.se (P.E.);
henrik.hedevik@liu.se (H.H.); maria.fors@liu.se (M.F.)

2 Department of Activity and Health in Linköping, Linköping University, S-581 83 Linköping, Sweden
* Correspondence: karin.schroder@liu.se (K.S.); allan.abbott@liu.se (A.A.); Tel.: +46-70085-0752 (K.S.);

+46-1328-2495 (A.A.)

Abstract: Low back pain (LBP) occurs in all ages and first-line treatment by physiotherapists is
common. The main aim of the current study was to evaluate the effectiveness of implementing a best
practice model of care for LBP (intervention group—BetterBack, MoC) compared to routine physio-
therapy care (control group) regarding longitudinal patient reported outcomes. The BetterBack,
MoC contains clinical guideline recommendations and support tools to facilitate clinician adherence
to guidelines. A secondary exploratory aim was to compare patient outcomes based on the fidelity of
fulfilling a clinical practice quality index regarding physiotherapist care. A stepped cluster random-
ized design nested patients with LBP in the three clusters which were allocated to control (n = 203)
or intervention (n = 264). Patient reported measures were collected at baseline, 3, 6 and 12 months
and analyzed with mixed model regression. The primary outcome was between-group changes
from baseline to 3 months for pain intensity and disability. Implementation of the BetterBack,
MoC did not show any between-group differences in the primary outcomes compared with routine
care. However, the intervention group showed significantly higher satisfaction at 3 months and
clinically meaningful greater improvement in LBP illness perception at 3 months and quality of life
at 3 and 6 months but not in patient enablement and global impression of change compared with the
control group. Physiotherapists’ care that adhered to all clinical practice quality indices resulted in
an improvement of most patient reported outcomes with a clinically meaningful greater improved
LBP illness perception at 3 months and quality of life at 3 and 6 months, significantly greater im-
provement in LBP illness perception, pain and satisfaction at 3 and 6 months and significantly better
enablement at all time points as well as better global improvement outcomes at 3 months compared
with non-adherent care. This highlights the importance of clinical guideline based primary care for
improving patient reported LBP outcomes.

Keywords: low back pain; practice guideline; primary health care; treatment outcome; cluster
randomized controlled trial; implementation; rehabilitation; physiotherapy

1. Introduction

Low back pain (LBP) is a common recurrent condition and one of the most common
reasons for consulting primary care [1]. In Sweden and in many other countries, patients
with LBP have direct access to primary care and first-line treatment by physiotherapists
(PTs) is common [2,3]. Early physiotherapy for LBP has been shown to lower health care
utilization and costs [4]. To assist clinicians in providing evidence-based practice (EBP),
clinical practice guidelines for LBP have been developed internationally [5,6] including
clinical practice guidelines aiming at physiotherapy management of LBP [7].
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Current guidelines have placed greater emphasis on information/education, self-
management, and recommend active treatments that address psychosocial factors to
prevent patients’ pain to become chronic [8]. Guidelines also recommend against use
of passive modalities, referral to secondary care and routine use of medical imaging for
benign LBP [6]. However, the poor uptake of these guidelines has been identified as an
evidence-to-practice gap internationally [9]. Research has focused on investigating the
effectiveness of different guideline implementation strategies [10–12], but the effects of
these implementation strategies on health care practitioners’ behavioral change and patient
outcomes are scarce [13,14]. Implementation in the physiotherapy context has been shown
to be a challenge [13,15,16]. In a systematic review about implementation interventions for
musculoskeletal conditions that included 24 LBP studies, positive changes in PTs’ attitudes,
beliefs and skills were reported. However, no consistent improvements in clinical practice
and patient outcomes were observed [13]. Another systematic review on guideline imple-
mentation in physiotherapy based on only two LBP studies [15,17] showed similar results
with no change in patient outcomes [16]. Studies on implementation of LBP guidelines in
primary care are even more limited [16,18].

It has been suggested that the implementation of LBP guidelines may improve the
quality of health care but there is little research on the impact of PTs’ fulfillment of clinical
practice quality indices on patient reported outcomes [19]. This knowledge gap demands
more well-designed studies investigating effects of implementation of LBP guidelines
in physiotherapy care and especially studies evaluating if PTs’ behavioral change can
affect patient outcomes [16]. To facilitate PTs’ guideline adherence, a best practice clinical
guideline-based model of care for LBP (BetterBack, MoC) has been developed and with
a sustained multifaceted strategy implemented in the Swedish primary care setting [20].
This led to improved confidence and biopsychosocial treatment orientation among 116 PTs
after implementation of the BetterBack, MoC [21]. Furthermore, implementation of the
BetterBack, MoC also showed a change in the proportions of patients receiving guideline
adherent care from 26% before to 59% after the implementation (under review). One can
hypothesize that these positive changes in PTs’ confidence, biopsychosocial treatment
orientation and guideline adherent behavior may potentially have larger effects on the
patient reported outcomes than routine care. Therefore, the primary aim of this study was
to investigate if a sustained multifaceted implementation strategy for the BetterBack,
MoC will result in more statistically significant and greater clinically important difference
compared with routine care for LBP. This regarding longitudinal patient-reported measures
for LBP intensity, disability, illness beliefs, quality of life, self-care enablement, global rating
of change and satisfaction. A secondary exploratory aim was to compare patient outcomes
based on the fidelity of clinical practice quality index (CPQI) adherence regarding PTs’ care.

2. Materials and Methods
2.1. Study Design

This study is a single blinded stepped cluster randomized controlled trial nested
within a hybrid type 2 effectiveness-implementation trial [20], hypothesizing superiority of
outcomes after implementation of BetterBack, MoC compared to previous routine care.
The study has followed an a-priori published research protocol [20] prospectively registered
in ClinicalTrials.gov Identifier: NCT03147300. An additional exploratory analysis was
performed to investigate patient outcomes contingent to the fidelity of CPQI fulfillment
regarding PTs’ care. The three clusters were based on the existing geographical and
organizational structure to minimize contamination between clusters. During the study
time period there were no other organized joint educational activities between clusters.

Random concealed allocation was used where the unit of randomisation was the
three primary care rehabilitation unit organizational clusters within the health care region
of Östergötland, Sweden. Random concealed allocation was performed by a blinded
researcher (AA) randomly selecting three sealed opaque envelopes containing the organiza-
tional cluster information. One researcher (KS) informed the clinics in the three clusters of
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their allocation either to routine care or intervention study condition. The PTs in participat-
ing units (practitioner level) and their patients (patient level) were nested within these three
clusters. Study participants received routine care or BetterBack, MoC dependent upon a
stepped cluster [22] dogleg structure [23]. This involved one cluster of PTs immediately re-
ceiving education in use of the BetterBack, MoC which could influence their management
of patients throughout the study (Intervention group). A second cluster of PTs treated
patients according to routine care (Control group) in a first phase, and later, after having
received education the same PTs treated new patients according to the BetterBack, MoC
throughout the rest of the study (Intervention group). A third cluster of PTs treated patients
according to routine care throughout the trial (Control group) [23]. The PTs and patients
in the control group were blinded as they were unaware of content and the difference
between routine care and BetterBack, MoC. Outcomes were measured at baseline, 3, 6
and 12 months. The trial is reported according to the StaRI checklist for implementation
studies [24]. Ethical clearance for the study has been attained through the Regional Ethics
Committee in Linköping.

2.2. Participants and Setting

All three primary care rehabilitation organizational clusters in Östergötland health
care region with a total of 123 PTs were invited to participate in the study. Patients were
consecutively recruited by PTs from the clusters after written consent. 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 ma-
lignancy, previous malignancy the last 5 years, infection, spinal fracture, cauda equina
syndrome, spinal surgery the last 2 years, current pregnancy or previous pregnancy up to
3 months, ankylosing spondylitis or rheumatic disease, participants who fulfil the crite-
ria for multimodal/multiprofessional rehabilitation for complex long-standing pain and
severe psychiatric diagnosis.

2.3. Participants and Setting
2.3.1. Control Group

Patients in the control group received routine physiotherapy care at their local PT
clinic with no content, dosage, or frequency restriction [20]. PTs delivering routine care
had no knowledge of or training in the use of the BetterBack, MoC when their regional
organizational cluster was in the control group phases of the study.

2.3.2. Intervention Group

The BetterBack, MoC was based on international guidelines and was locally adapted
to the Swedish context [25–27]. To support the development, implementation, and evalua-
tion, the behavior change wheel and an international framework was used [28–31]. Patients
in the intervention group received health care from PTs who had undergone education in
the use of the BetterBack, MoC. It was hypothesized that PTs would apply the BetterBack,
MoC in patient care and that this would enable patient’s understanding of LBP, coping
with LBP and develop self-management strategies grounded in the Common-Sense Model
of Self-Regulation [32]. The following is a description of the PTs´ education and the content
of the BetterBack, MoC structured according to a template for intervention description
and replication (TIDieR) [33]:

• Why: The main PT target behavior was the adoption of the BetterBack, MoC to influ-
ence delivery of care coherent with best practice clinical guideline recommendations.

• What: This would require the contents of the BetterBack, MoC as outlined in Sup-
plementary File S1 to change barrier behaviors such as PTs having low confidence
in skills/capabilities for improving LBP patient management and low awareness of
evidence based clinical guidelines or coordinated care pathways.
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• How: BetterBack, MoC content used to overcome the modifiable barriers were
support tools including clinical practice guidelines, patient-centered coordinated
care pathway, assessment and clinical reasoning tools, patient education brochures
and group education material on LBP and self-care, as well as functional restoration
program resources.

• When/How much/Tailoring: Intervention delivery, dosing, frequency and progres-
sion was stratified based on the PTs’ clinical reasoning regarding risk of pain persis-
tence towards patient’s goals and was delivered at local PT clinics.

• Procedure: A flow diagram for content delivery was provided in the BetterBack, MoC.
A sustainable multifaceted implementation strategy for PTs use of the BetterBack,
MoC was composed of the following 3 main facets: (1) Involving an already existing
regional implementation steering group including clinic managers who requested
an improvement of LBP care and the clinical implementation researchers responsible
for overarching logistics; (2) Forming a regional MoC support team comprised of
experienced PTs (clinical champions) as local clinic based MoC ambassadors; (3) PT
workshops (13.5 h) conducted by the regional support team and steering group at
baseline and 3 months (2 h) and a web-based education module for BetterBack, MoC
users. The behavior change wheel [28] was applied as a theoretical basis for the PT
workshops where functions such as education and persuasion about evidence-based
recommendations for LBP care as well as training and modelling of the practical use
of the BetterBack, MoC were used. Detailed information about development and the
multifaceted implementation strategy of the BetterBack, MoC can be found in the
a-priori published protocol [20].

2.4. Patient Reported Outcome Measures (PROMs)
2.4.1. Primary Outcome Measures

All patient reported outcomes were collected using paper-based questionnaires at
baseline administrated by PTs or the health care clinic reception staff. The paper-based
questionnaires at 3, 6 and 12 months follow-up were distributed by mail. In line with
the published a-priori study protocol [20], the primary outcomes were mean differences
between the control and intervention groups regarding change from baseline to 3 months
follow-up for LBP intensity evaluated with Numeric Rating Scale (NRS-LBP) [34] and
function and activity limitations using Oswestry Disability Index (ODI) [35]. Both NRS-
LBP and ODI have been recommended in international research and both with sound
psychometric properties [36,37]. NRS-LBP is a numerical pain intensity rating scale ranging
from 0 (no pain) to 10 (worst pain imaginable) [34]. ODI includes ten items related to how
LBP affects common daily activities and pain intensity, with six answer options (0–5) for
each item, generating a sum score transformed to 0–100% disability (0% no disability due
to LBP to 100% completely disable due to LBP) [35].

2.4.2. Secondary Outcome Measures

Secondary outcomes were within group NRS-LBP and ODI longitudinal changes from
baseline to 3, 6 and 12 months follow-up and mean differences between the control and
intervention groups regarding change from baseline to 6 and 12 months follow-up. Further
secondary outcomes were mean change within and between groups from baseline to 3, 6
and 12 months in the following PROMs: health related quality of life assessed by European
Quality of life instrument (EQ-5D) ranging from −0.59–1.00 where a higher score indicates
better health [38]. Cognitive and emotional representations of illness assessed by Brief
Illness Perception Questionnaire (BIPQ) ranging from 0–80 where higher scores indicate
more threating views of the illness [39]. Patient´s ability to understand and cope with
LBP assessed by Pain Enablement Instrument (PEI) ranging from 0–12 where higher scores
indicate better/more enablement [40]. Furthermore, patient reported experience measures
were used to evaluate treatment effect assessed by Patient Global Impression of Change
(PGIC) [41], and satisfaction with LBP care assessed by Patient Satisfaction (PS) [42]. PGIC
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was measured on a categorical scale range from −5 (very much worse) thru 0 (unchanged)
to 5 (completely recovered) and this was dichotomized into not improved = −5 to 0 and
improved = 1 to 5. PS was measured on a categorical scale ranging from very satisfied (1),
somewhat satisfied (2), neither satisfied nor dissatisfied (3), somewhat dissatisfied (4), or
very dissatisfied (5). The scale was dichotomized into satisfied = 1 and 2, dissatisfied = 3 to
5. PEI, PGIC and PS were not measured at baseline since they are transition rating scales
assessed at 3, 6 and 12 months.

In the secondary analysis, clinical practice quality indices regarding PTs’ care were
collected from a public health-care regional registry by the researchers as well as from
PTs’ reported choice of treatment for each patient in a paper-based clinical reasoning and
process evaluation tool (CRPE). PTs were instructed to complete the CRPE tool at the
first and last consultations for all patients presenting with a new or recurrent episode
or LBP during the study period. The tool is a standardized assessment, that enables
analysis of the PTs’ treatment protocol that was based on International Classification of
Functioning, Disability and Health brief core set for LBP [43] and health care intervention
codes. The CRPE tool (Supplementary File S1) was designed to minimize PTs’ workload
with categorical variables and few free text answers. The resulting CPQI contains two
assessment and three treatment clinical practice quality indices (Table 1). For PTs’ care
considered as fulfilling the CPQI, the delivery of care to patients had to have all five clinical
practice quality indices fulfilled and this group is defined as the CPQI adherent care group.
The group with less than 5 clinical practice quality indices fulfilled are defined as the non
CPQI adherent care group.

Table 1. Clinical practice quality index for PTs’ care delivery to patients with LBP.

Clinical Practice Quality Indices Forming the Clinical Practice Quality Index

Assessment quality index
1. No referral to specialist consultation (pain clinic, orthopedic 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

2.5. Data Analysis

The study cohort specific minimal clinically important difference (MCID) was assessed
for primary and secondary outcomes at 3, 6 and 12 months follow-up to interpret the
within and between-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 [44]. To interpret MCID, the optimal cut-off
point (OCP) was used. The OCP on a Receiver Operating Curve (ROC) was defined by the
sensitivity and specificity with lowest percentage of misclassified regarding improvement
on the PGIC [45]. 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. Area
Under the Curve (AUC) ≥ 0.70 represents satisfactory accuracy for the model [46,47].

Data collected at different time points were analyzed according to an intention to treat
principle. This by using restricted maximum likelihood approach in mixed models adjusted
for unstructured covariance structure [48]. Linear mixed models were used for continuous
dependent variables and generalized mixed models were used for dichotomous dependent
variables. Intraclass correlation coefficients were calculated for clustering effects of the
three regions that formed the control and intervention groups [23]. The cluster variable
was entered into the mixed models as a random effect, while a longitudinal time variable as
well as the control/intervention grouping variable or CPQI variable were entered as fixed
effects. The primary endpoint analysis for primary outcomes variables involved testing



J. Clin. Med. 2021, 10, 1230 6 of 16

a control/intervention between group-by-time interaction specifically for the pairwise
contrast for change from baseline to 3 months with a significance level of p = 0.05 in
line with the a-priori protocol. Secondary endpoint between group pairwise contrasts
were also analyzed for the time points baseline to 6 months and baseline to 12 months.
Furthermore, secondary analysis of within group changes from baseline across all follow-up
assessments were analyzed for all outcome measures with a Bonferroni adjusted two-sided
significance level of p ≤ 0.017. All statistical analyses were performed using IBM SPSS
version 25 and with the statistical package R 3.6.0 (R Core Team, 2018). Based on a-prior
hypothesized small effect size (d = 0.35) on changes in patients’ primary and secondary
outcomes and with a one tailed p = 0.05 for the superiority of the intervention compared
with the control group with 80% statistical power 204 participants were needed. Adjusting
for the design effect due to cluster randomization, an intra-cluster correlation of 0.01, a
cluster autocorrelation of 0.80, a dog leg stepped design with 100 participants in each cluster,
a total of 402 participants over 2.41 clusters were needed for 80% statistical power [23]. To
overcompensate for a potential unbalanced recruitment flow and increasing dropout in the
longitudinal outcomes, the original target was to recruit up to 600 participants between
April 2017 to January 2018.

3. Results
3.1. Participant Flow and Baseline Characteristics

From a total of 1034 consecutive patients with LBP seeking physiotherapy in public
financed primary care in the region of Östergötland between April 2017 to January 2018,
500 fulfilled inclusion and exclusion criteria as well as accepted participation in the study
(Figure 1). Cluster randomization allocated 222 patients to the control group and 278 to
the intervention group. Baseline PROMs were attained for 467 of these patients, 203 in the
control group, and 264 in the intervention group. Furthermore, data forming the CPQI
was attained for 355 patients with 164 patients receiving physiotherapy care with CPQI
adherence and 191 patients receiving physiotherapy care that was non CPQI adherent.

Baseline demographics and baseline clinical characteristics of the study participants
were similar in the intervention and control groups and are presented in Table 2. PTs who
treated patients in the control and intervention groups were similar in gender, age, clinical
experience, and education level. There were also no statistically significant differences in
patient characteristics between responders to longitudinal follow-ups and non-responders.
Furthermore, there were no statistically significant differences in characteristics between the
112 patients (24%) without and the 355 patients with PTs reported data forming the CPQI.

Table 2. Baseline characteristics of the included patients.

Control Group (n = 203) Intervention Group (n = 264)

Age, mean ± SD 46 ± 12 45 ± 12
Sex, female, n (%) 109 (54) 152 (58)

Educational level, n (%)
Elementary 24 (12) 34 (13)
High school 112 (55) 158 (60)
University 66 (33) 71 (27)

Pain Duration, n (%)
<12 weeks 111 (57) 138 (55)
>12 weeks 83 (43) 115 (46)

Employed, n (%) 164 (81) 217 (82)
Sick leave due to back pain, n (%) 34 (18) 48 (19)

STB risk groups, n (%)
Low risk group 75 (37) 97 (37)

Medium risk group
High risk group

102 (50)
26 (13)

132 (50)
35 (13)
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Table 2. Cont.

Control Group (n = 203) Intervention Group (n = 264)

Number of PT treatment sessions,
mean ± SD, n 3.1 ± 2.7, n = 165 4.6 ± 3.8, n = 223

Duration PT intervention period,
mean days ± SD, n 59 ± 84, n = 164 63 ± 61, n = 218

n = number of participants, SD = standard deviation, STB = STarT Back Tool.

Figure 1. Flow diagram of participants throughout the trial. NRS-LBP = Numeric Rating Scale-Low
Back Pain, ODI = Oswestry Disability Index, EQ-5D = EuroQol 5 dimensions, BIPQ = Brief Illness
Perception Questionnaire, PEI = Patient Enablement Instrument, PGIC = Patient Global Impression
of Change, PS = Patient Satisfaction.
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3.2. Minimum Clinically Important Differences in PROMs

MCID for change in primary and secondary outcomes at 3, 6 and 12 months are
displayed in Table 3. MCID values for PROMs at each time point sufficiently correlated
with PGIC and attained a satisfactory AUC accuracy level except for EQ-5D at 6 months
for which it’s MCID should be interpreted with caution.

Table 3. Minimal clinically important differences (MCID) interpreted with optimal cut-off point (OCP) at baseline to
follow-up for the total study cohort.

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 (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 (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 (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 clin-
ical 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 months values. † = OCP (−0.5) nearest value indicating improvement on
the PROM was chosen as the MCID.

3.3. Patient Outcomes Based on Control and Intervention Group within and Between-Group Effects

As outlined in Tables 4 and 5 There were no statistically significant between-group
differences in the primary or secondary outcomes and endpoints except for a higher
proportion of patients reporting satisfaction with the LBP care after 3 months in the
intervention group compared with the control group (OR 1.7, 95% CI 1.5–1.9, p < 0.001).
There was a clinically meaningful larger between-group improvement in the EQ-5D from
baseline to 3 and 6 months and BIPQ from baseline to 3 months to the advantage for the
intervention group.

The within-group analyses for ODI, NRS-LBP, EQ-5D and BIPQ in both the control and
intervention group showed a statistically significant (p < 0.001) and clinically meaningful
improvement from baseline to 3, 6 and 12 months follow-ups except for no clinically
meaningful improvement in NRS-LBP at 6 months in the control group and in BIPQ at
12 months in both groups. PEI had clinically meaningful improvement on transition scores
at each time in both the control and intervention groups.

3.4. Patient Outcomes Based on the Fidelity of CPQI Adherence Regarding PTs’ Care

As outlined in Table 6, the between group analysis showed that the CPQI adherent
care group showed a statistically significant larger improvement in PEI throughout all
follow-ups as well as BIPQ and NRS-LBP from baseline to 3 months and 6 months. There
was also a clinically meaningful larger between-group improvement in the BIPQ from
baseline to 3 months and in EQ-5D from baseline to 3 and 6 months to the advantage for the
CPQI adherent care group. The within-group analyses for both groups showed statistically
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significant (p < 0.001) and clinically meaningful improvement from baseline to 3, 6 and
12 months follow-ups in ODI, NRS-LBP, EQ-5D and BIPQ except for NRS-LBP at 6 months
and BIPQ at 6 and 12 months in both groups.

Table 4. 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 Endpoint1. 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 = intra-cluster correlation, 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 months values. Bonferroni corrected significance
thresholds of p ≤ 0.017 are printed in bold. * Mean (95% CI) at baseline.

Table 5. Comparisons of patient reported experience measures in control and intervention group.

1. Control Group,
n/N (%)

2. Intervention Group,
n/N (%)

Between-Group Comparison (2/1),
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 in after 6 months 74/111 (66.7) 126/163 (77.3) 1.7 (1.0 to 2.9), p = 0.054, ICC < 0.001
Improvement 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 favorable outcome, N = total number of participants, CI = confidence interval, OR = odds ratio,
ICC = intra-cluster correlation, LBP = low back pain. Bonferroni corrected significance thresholds of p ≤ 0.017 are printed in bold.

Table 7 presents patient reported experience measures showing a statistically signifi-
cant higher proportion of patients reporting satisfaction with the LBP care after 3 months
(OR 2.2, 95% CI 1.3–4.0, p = 0.006) and 6 months (OR 2.7, 95% CI 1.5–6.4, p = 0.001) in the
CPQI adherent care group compared with the non CPQI adherent care group. PGIC was
also statistically significant higher after 3 months (OR 2.3, 95% CI 1.2–4.2, p = 0.009) in the
CPQI adherent care group compared with the non CPQI adherent care group.
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Table 6. 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 Endpoint1. 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, ICC = intra-cluster
correlation, ODI = Oswestry Disability Index, NRS = Numeric Rating Scale, 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.

Table 7. Comparisons of patient reported experience measures for patients receiving CPQI adherent/non adherent care.

1. Non CPQI
Adherent Care Group

n/N (%)

2. CPQI Adherent Care
Group n/N (%)

Between-Group Comparison (2/1),
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

n = number of participants with favorable outcome, N = total number of participants, CI = confidence interval, OR = odds ratio,
ICC = intra-cluster correlation, CPQI = clinical practice quality index, LBP = low back pain. Bonferroni corrected significance thresholds of
p ≤ 0.017 are printed in bold.

4. Discussion

This study is among the first to evaluate what effect implementation of a best practice
clinical guideline based MoC for LBP compared to routine physiotherapy care has on
patient outcomes and evaluate fidelity of clinical practice quality on patient outcomes
within the same study. Implementation of the BetterBack, MoC compared to routine
physiotherapy did not provide better primary and secondary outcomes except higher
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 could be explained by the slightly larger number of treatment sessions
in the intervention group (3.8) compared to control group (2.7). However, this larger
number can be explained by the more often use of group training intervention as part
of the BetterBack, MoC that yields a higher number of treatment sessions compared to
the more often used home-based exercise in the control group. Other potential reasons
for higher satisfaction in the intervention group have been shown in a qualitative study
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where patients in the BetterBack, MoC group experienced better knowledge about their
LBP and received tools to better manage their health condition [49]. Patient satisfaction
with care has been seen to correlate with quality of life, but the directionality needs further
investigation [50]. Bamm et al. [50] suggest that although change in the way we organize
and provide treatment might not lead to significant changes in patients’ function and
activity, clinicians can potentially affect patient’s perception of LBP and improve their
coping with illness. Difficulties in showing between-group differences in PROMs is in line
with the few existing studies evaluating patient outcomes after implementation of LBP
guidelines [18,51]. A recent systematic review by Bérubé et al. [13] found only eight studies
evaluating patient outcomes after various implementation strategies in LBP physiotherapy
contexts. Only five of these studies were considered of good quality and among these
five, only the study by Benecuik and George [52] could show improved patient outcomes
after a single faceted implementation of a stratified primary care model. This study by
Benecuik and George [52] involved 109 participants with LBP but was later replicated with
a larger patient cohort of 1701 patients by Cherkin et al. [53] with no differences in patient
outcomes resulting between intervention and control groups.

Guideline implementation with many components is more complex and challenging
compared to implementation of a single-component intervention [54,55]. Focusing on LBP
guideline implementation, only four of the studies included in the systematic review by
Bérubé et al. [13] evaluated the effects of LBP guideline implementation in physiotherapy
settings on patient outcomes with no change in quality of life [56], function and disabil-
ity [15,57] and pain intensity [15]. There can be multiple reasons why implementation of
complex interventions had difficulties in improving patient outcomes compared to various
control groups. Low quality and quantity of the implementation strategies aimed to change
practice [16] and too short follow-ups after implementation for practitioners’ behavioral
change to occur has been suggested [13]. Rapid and substantial improvements as seen also
in the current study is often limited to short term effects in LBP studies [58]. Furthermore,
only small differences in clinical guideline adherence between intervention and control
groups has been reported in previous research, ranging between 5–12% [59,60]. However,
in the current study cohort, we have previously reported that CPQI adherence was already
existent in 26% of PTs’ care delivery for the control group and despite significant improve-
ment by 35% after implementing the BetterBack, MoC, there were still 41% of PTs with
non CPQI adherent care (unpublished data). On a group level, this potentially dilutes the
effects of improved PTs’ clinical practice quality to be able to significantly improve patient
outcomes. Therefore, exploring patient outcomes based on the fidelity of CPQI adherence
regarding PTs´ care is motivated.

The secondary explorative analysis in this study showed that the fidelity of CPQI
adherence regarding PTs’ care significantly improved most patient outcomes compared
to non CPQI adherent care. Fritz et al. [61] has in a retrospective case control design
found that adherence to evidence-based guidelines was associated with 11.3% higher
improvement in pain and 16.2% higher improvement in disability over 3 months compared
to non-adherence. The current study showed similar improvement in pain but lower
improvement in disability due to lower baseline values. The current study has also a
stronger design and additional patient outcomes measuring LBP illness perception, patient
enablement, satisfaction, and global impression of change. When interpreting the results in
the light of the study specific MCID, smaller changes are of importance in our patient group
than previously reported MCID for ODI and NRS for other populations [62]. Another in-
teresting result in the secondary exploratory analysis is the between group differences over
time regarding pain, LBP illness perception, patient enablement, satisfaction, and global
improvement in favor of patients revieing CPQI adherent care. However, these differences
were over the cut off for study specific MCIDs for only LBP illness perception in the short
term. According to the Common-Sense Model of Self-Regulation [32], providing patients
with adequate understanding of illness and its management, may increase motivation and
adherence to treatment [32]. Since LBP fluctuates over time and relapse is common, patients’
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improved use of self-management strategies that sustain over time are of importance to
manage flare-ups and reduce chronicity, health care utilization and costs. Improvement of
patient satisfaction with LBP care supports earlier findings where high satisfaction has been
shown to correlate with both greater global improvement as well as pain and disability
outcomes [63]. A considerable number of patients with acute to subacute LBP develop
chronic LBP [64,65] and to be able to hinder this transition, interventions in the early stage
of the condition is important [66]. A randomized trial by Fritz et al. [67] that compared
early physiotherapy with usual care showed that early physiotherapy provided faster
reduction in disability, fear avoidance and pain-catastrophizing although the PT protocol
did not include explicit intervention to address psychosocial factors. This highlights the
important of early LBP physiotherapy and further research is needed on how to minimize
the transition to chronic LBP.

This study has several strengths including a strong randomized design with large
practitioner and participant samples. Different practice sizes from 1–4 PTs up to large
practices with more than 20 PTs were included. This mix with smaller and larger practices
in both rural and urban areas was similar in the intervention and control groups and also
regarding CPQI adherence/non-adherence grouping. The physiotherapists that treated
patients in the intervention and control group did not differ in educational level, age or
years of clinical experience. The non-response analysis showed no selection bias. Partic-
ipants’ characteristics were similar to those reported in other primary care settings [68]
and an earlier study within the same primary care setting [69] as well as the non-response
analysis showing no selection bias. The results are therefore generalizable for different
practice sizes and Region Östergötland has educational, income and health levels that are
comparable with the whole country [70]. This makes our findings generalizable to Swedish
physiotherapy care in primary health care and to similar health care systems internationally.
However, generalizability must be interpreted with caution since implementation success
depends on a high degree of contextual factors [71].

The use of study specific MCID EQ-5D at 6 months follow up had its weakness where
it did not reach the predefined correlation of ≥0.3 with the PGIC and model accuracy
AUC ≥ 0.7 so its clinically meaningful improvement should therefore be interpreted with
caution. A limitation in the exploratory analysis is that it was not planned a-priori and
involved only approximately 70% of patients. A further limitation is that PTs may not
fully influence general practitioners’ referral to specialist care or use of medical imaging
which can affect PTs’ ability to attain full CPQI adherence. A further development of the
current BetterBack, MoC is needed towards a multi-professional MoC with involvement
of especially general practitioners to improve the health care pathway for this patient group.
Validation studies in other contexts are also needed of similar effectiveness-implementation
design including outcome measures to evaluate illness perception, enablement, satisfaction
with care and global impression of change in addition to traditional core outcomes and
clinical practice quality processes. To evaluate evidence based clinical guideline uptake
among PTs, a longer phase after implementation may be needed since behavior change is
expected to take time.

5. Conclusions

Implementation of the BetterBack, MoC did not show any between-group differences
in pain intensity and disability compared with routine care. However, the secondary
outcomes showed a higher patient satisfaction with care and larger clinically meaningful
improvement in quality of life and LBP illness perception, but not in patient enablement
and global impression of change compared with routine care. When PTs’ care was adherent
to clinical practice quality indices, most PROMs improved compared to non-adherent care.
This is among the first studies indicating that implementation of PTs’ clinical practice of
high quality can improve outcomes among patients with LBP and highlights the importance
of addressing enablement and LBP illness perception when evaluating LBP interventions
with an added value to traditional outcome measures. Since LBP fluctuates over time and
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relapse is common, improved patient self-management strategies that sustain over time
are of importance to manage future flare-ups.
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