
The disability burden due to low back pain (LBP) has in-
creased worldwide by 54% since 1990, thus threatening 

healthcare and social systems [1]. Disability associated with 
LBP may be partly iatrogenic, and the burden of LBP may be 
attributable to the overuse of expensive tests and treatments 
that may provide no, or minimal, benefit and may cause harm 
[1,2]. Major international clinical guidelines recognize that 
many people with LBP require little or no formal treatment 
[2]. The proven and effective treatment for LBP, according to 
the latest guidelines, is self-management, reassurance, follow-
ing a normal life routine, and engaging with habitual physical 
activity [3].

However, delivering effective education and reassurance to 
patients can be a difficult task for the practitioners [4]. As there 
is little information available about how to reassure patients 
and how to change the perception of LBP and to self-manage 
a back problem [4]. Patients often want imaging, a specific 
diagnosis, and objective tests. Practitioners are pressed to de-
liver these services. In addition, practice continues around in-
terventions that have no evidence-base or have been shown to 
be ineffective. 

The Enhanced Transtheoretical Model Intervention (ETMI) 
[5] has been shown to be effective and cost effective [5,6]. The 
intervention focuses on educating practitioners to reassure pa-
tients, empower them to increase physical activity, and to im-
prove their self-efficacy [4]. ETMI has verified that training 
physiotherapists (PTs) to include behavioral change techniques 
within their practice is feasible within a short time frame and re-
sults in considerable improvements in the disability of patients 
with chronic LBP [5,6]. The novelty of ETMI is the integra-
tion of a theory-based model into a regular, public healthcare 
system. ETMI addresses the patient’s concerns about the cause 
and consequences of LBP. ETMI aims to amend these beliefs, 
resulting in patient perceptions that LBP is self-limiting and that 
maintaining activity levels, including work, is the best method 
of coping [2,4].
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The ETMI method is based on behavioral change principles 
and is tailored to the patient's motivation and readiness for 
change. It addresses fear-avoidance through exposure to the 
feared activity, and it includes explicit statements that aim to 
increase self-efficacy for physical activity. ETMI consists of a 
physical examination, a discussion about the role of physical 
activity that is matched to the patient’s stage of change that 
is guided through motivational interviewing techniques, ex-
posure to fast walking, and goal setting. The patient receives a 
postcard outlining the main messages about physical activity 
with four simple stretches [5] [Table 1]. The ETMI interven-
tion focuses on recreational physical activity (in contrast to 
prescribed exercises). 

This article outlines the methodology of implementing ET-
MI in the second largest public health maintenance organization 
in Israel. The primary objective is to assess whether ETMI can 
be implemented among primary care practitioners and to exam-
ine whether it reduces pain, disability, and fear-avoidance in ad-
dition to reducing subsequent healthcare utilization for chronic 
low back pain (CLBP). We described the methodology for the 
implementation of ETMI with patients consulting for persistent 
or recurrent back pain through a hybrid implementation-effec-
tiveness design [7].

Specifically, the study was designed to:
•  Examine whether ETMI can reduce disability, pain, and 

fear-avoidance
•  Determine whether ETMI can reduce economic healthcare 

utilization and costs resulting from CLBP
•  Compare the data about disability rates and treatment costs 

among those practitioners who have implemented ETMI and 
those who have not

We set the feasibility goal for implementation at 50% of 
CLBP patients (n=5000) presenting to primary care practitioner 
over 12 months in the central district of MHS. We tested wheth-
er the central district in MHS demonstrated a medical and eco-
nomic advantage over a parallel district.

Our protocol followed the Standards for Reporting Implemen-
tation Studies (StaRI) [8] and the educational intervention for 
clinicians in agreement with the Guidelines for Reporting Ev-
idence-based Practice Educational Interventions and Teaching 
(GREET) [9]. The research proposal was approved by the ethics 
committee of Maccabi Healthcare Services (MHS) (Approval 
number 0095-20-MHS). The study was registered in Clinicaltri-
als.gov on 25 March 2021 (ID: NCT04819009).

The implementation of ETMI for patients with CLBP was a qual-
ity improvement study [10] designed to introduce and support 
both practitioners and patients to an evidenced-based, clinically 
guided treatment method within a large healthcare service and 
to study its effects on patients and healthcare resources. We used 
the term  as it is used in the SQUIRE (Stan-
dards for Quality Improvement Reporting Excellence) guidelines 
[10], recognizing that this process needs a systematic and planned 
approach but is also an applied science, driven by experiential 
learning that can be modified in response to feedback. 

Two qualitative and mixed-method studies provided the basis 
for the implementation of the prospective cohort study. The 
qualitative studies examined the attitudes of practitioners and 
patients regarding the treatment of CLBP in general and toward 
ETMI. This evaluation was followed by a prospective cohort 
study with pre- and post-intervention measures as well as eco-
nomic and therapeutic outcome data from the MHS databases. 
In addition, a second mix method study was conducted at the 
midpoint of the implementation to evaluate the process by mea-
suring the perceptions and practice of practitioners. 

MHS is the second largest public health maintenance organiza-
tion in Israel. It consists of five districts. It provides healthcare 



for over 2.5 million individuals. MHS provides healthcare to 
about 25% of the Israeli population and holds and maintains a 
comprehensive database for all those individuals who were ever 
members, including all retrospective data since 1998.

The intervention group was the central district of MHS and included 
220 primary care practitioners (100 physicians and 120 PTs) and 
their patients (approximately n=10,000) who presented with back 
pain and receive treatment. We examined the percentage of prac-
titioners who used the ETMI and determined whether it provided 
medical and economic advantages. The control group was a suitable 
socioeconomic district in MHS with an estimated 40,000 patients.

The inclusion criteria were patients aged 18 years and older 
who presented with LBP (> 3 months) based on ICD-10- CM 
diagnosis code [11] and who were treated by physicians and/or 
PTs in the MHS central district. Excluded were patients with 
signs of serious pathology.

The prospective cohort had three phases:
•  Phase 1: Baseline data extraction and comparison of LBP in-

formation from the MHS databases in all five MHS districts 
•  Phase 2: 

a.  Instruction for clinicians (approximately 120 physiother-
apists and 100 general practitioners) so they would be 
competent in using the ETMI method in the MHS central 
district. It included monitoring and support for the clini-
cians if problems arose from the technical, operational, 
and educational aspects of the method

b.  Mixed methods study to examine feasibility, acceptability 
and barriers to delivery of ETMI in a sample of 30 phys-
iotherapists

•  Phase 3: Data extraction of clinical routinely collected in-
formation from physiotherapists and data extraction on all 
healthcare costs per patient from a comprehensive database. 
We compared the data from patients in the ETMI arm with 
the data from control patients in all five MHS districts

•  Economic and therapeutic outcome data from the MHS data-
bases: Use of the ETMI code

•  Cost: Physicians and PTs visits, imaging (X-ray, computed 
tomography, magnetic resonance imaging), drugs, and sur-
geries

•  Patient functional outcomes: Relationship between the care 
received and the outcomes in terms of healthcare utilization, 
costs, and patient-relevant outcomes.

The data was extracted from the MHS databases by the pri-
mary researcher (RF). A summary of the study design is shown 
in Figure 1A.

Qualitative studies pre-implementation

The qualitative studies were conducted as a preliminary step and 
examined the attitudes and beliefs of practitioners (n=30) and 
patients (n=30) to ETMI and the implementation process [12]. 
Our findings indicated that PTs were willing to adopt ETMI, 
but they thought that they would need to improve their skills 
in communication and education. Obstacles to effective imple-
mentation might be PTs reluctance to incorporate ETMI into 
their daily routine and the need to improve inter-professional 
collaboration [13]. Patients perceived ETMI to be sensible and 
believed that it could contribute to improved performance and 
to reducing their pain. However, they emphasized their need for 
clear diagnosis and physical treatment in combination with ET-
MI [14].

Mix method study post pilot

Our study explored the acceptance of ETMI in 30 patients with 
CLBP who had undergone the intervention. The patients com-
pleted a questionnaire based on the Focus on Patient Inquiry 
Software for Therapeutic Outcomes (FOTO), Inc., Knoxville, 
TN, USA instrument [15] before and after the ETMI. On av-
erage patients received 2.6 sessions one-on-one with a trained 
physiotherapist. Patient outcomes significantly improved, and 
patients perceived ETMI as a positive and applicable method to 
treat their back problem [15]. 

A 2-hour meeting with the primary researcher, ETMI developer, 
and the central district physiotherapy administration was con-
ducted as a preliminary step to introduce ETMI. This meeting 
was followed by the primary researcher liaising with 13 physio-
therapy clinic managers to schedule the training sessions within 
the physiotherapy staff meetings. 

ETMI advocates

The primary researcher contacted the physiotherapy clinics man-
agers in the central district and asked them to locate PTs among 
their staff who could act as ETMI advocates and liaison leads. 
The ETMI advocates assisted in connecting the primary research-
er with the PTs in all physiotherapy clinics in the central district 
and assisted in identifying and monitoring the main difficulties 
during the implementation. ETMI advocates training included a 
half-day workshop with the developer of the method (NBA).

The workshop included:

1. Review of the latest research and clinical guidelines for LBP
2. Review of the original ETMI study
3.  ETMI methodological to deepen the knowledge and practice 

of practitioners in different ETMI methodological skills, in-
cluding transtheoretical models, motivational interviewing, 



active listening, reflection and validation, cognitive reassur-
ance, in vivo training, and delivering of messages

4. Supervised role-playing in changing behavior

In addition, ETMI training was delivered to 120 PTs and 
100 family physicians in the central district of MHS. The train-
ing was monitored by the primary researcher monthly for 12 
months. 

Training of practitioners

Physicians participated in a 1-hour lecture, which was pa-
tient-oriented, with focuses on the bio-psycho-social model, the 
updated clinical guidelines for LBP treatment, and the ETMI 
method. Documentation of the use of ETMI by physicians was 
conducted by using a new ETMI code, which had been created 
in the MHS medical data management system. 

PTs in the central district participated in a 2-hour workshop 
in physiotherapy clinics managed by a ETMI primary research-
er, during which they were taught about ETMI's main principles.

In addition to the workshops, and as an integral part of the im-
plementation process, each PT and physician in the central district 
received a kit containing tools to help them in the implementation 
process. The material kit for the patients contained an informative 
leaflet, two informative animated short movies, infographics with 
myths and facts on LBP, and a postcard with cognitive messag-
es and exercises. The material kit for the practitioners contained 
a one-page general outline on ETMI, a summary infographic of 
ETMI, motivational and cognitive massages for patients, and a 
computer screen ETMI code memo. The kit was provided in a 
hard copy format and via the electronic medical record software. 
Through the electronic kit, the PTs had the option to send the ma-
terials straight to their patient's MHS cellular application.



Intra-study regulation

The primary researcher conducted reviews and data monitoring 
twice a month at each physiotherapy clinic through data ex-
tractions, staff meetings, and via ETMI referents reporting to ad-
dress difficulties and issues that arise during the implementation. 
In addition, a midpoint mixed methods study was conducted to 
identify and evaluate implementations barriers, difficulties and 
methodological problems among the PTs in the central district. 

A sample of 30 PTs from a variety of physiotherapy clin-
ics in the MHS central district who were qualified in the ETMI 
method were recruited. The quantitative data was based on the 
outcome measures from their patients (approximately n=100 
patients) during the study period, as produced by FOTO [16].

The interview schedule was based on the Determinants of 
Implementation Behavior Questionnaire (DIBQ) [15]. The 
DIBQ is based on best-practice LBP primary care program im-
plementation and pilot testing in Sweden and Denmark [17].

Figure 1B summarizes the patient data recruitment, ex-
traction, and follow-up in the MHS central district

Table 2 summarizes the main implementation barriers and chal-
lenges that can arise during the implementation process. Fur-
thermore, it contains the measurement tools or identification 
strategies and the mitigation to cope with them.

The patient dataset included admission and discharge measures 
of function (disability), pain, and fear-avoidance beliefs, using 
a customized version of the FOTO software. FOTO is an evi-
dence-based, digital, patient questionnaire [16]. FOTO software 

is used routinely by MHS to provide a predictive functional score, 
risk-adjusted to LBP patients, and pathology characteristics using 
the Lumbar Computerized Adaptive Test (LCAT) [18].

The pre- and post-implementation datasets only included epi-
sodes of care for patients who completed the LCAT, both on 
admission and at discharge from therapy. In addition, each PT 
needed at least 10 complete episodes in a year with an over-
all completion rate of 50% or more [19,20]. The final patient 
sample met all of the inclusion criteria and that final sample 
included a minimum of 5000 patients, based on previous studies 
[17,19]. Table 3 summarizes the main study outcome measures.

ETMI implementation perceptions: patients and 
practitioners 

The pre-implementation phase assessment is conducted utiliz-
ing qualitative assessments, as published elsewhere [14].

Descriptive statistics relating to the patient characteristics and 
treatment-related variables was presented. These results includ-
ed outcome variables and demographic information. 

Primary therapeutic outcomes included patients functional, 
abilities, pain and fear, and avoidance states. We utilized linear 
and logistic regressions to examine the extent to which implemen-
tation accounted for improvement in patient therapeutic outcome 
variables. Adjustments were made to our analyses, as they were 
to a previous study utilizing similar methods [21]. In addition, a 



repeated measures MANCOVA utilized to examine differences 
in patient implementation groups (implemented vs. not) between 
time points. District units were entered as a confounding variable 
to account for any potential effects it may have on outcomes. 

Economic measures are presented in Table 3. Appointments 
for each type of practice will be measured in their associated cost 
in New Israeli Shekel (NIS). Previous studies demonstrated the 
cost-effectiveness within a single district [5,6]. We will attempt 
to replicate these findings, utilizing a MANCOVA comparing 
cost differences between the two groups and controlling for dis-
trict units. Next, we extended these findings by comparing the 
implementation district with a control district, in which no imple-
mentation took place. An additional district that is closest in its 
characteristics to the central district’s economic expenses was ap-
proached used. A repeated measures MANCOVA was also used 
for this comparison, accounting for differences between the two 
districts across the two time points. In this manner, we examined 
differences in expenses in total, as well as compare changes in 
expenses between the two time points in the two districts. 

One of the challenges facing the global health community is 
the ability to implement evidence-based interventions in the real 
world. Implementation studies are essential if we want to meet 
this challenge. They can provide a solid basis for making evi-
dence-based decisions that are necessary to change the theory 
into reality [7]. Frequently, interventions that prove successful 
in small-sized samples are not as successful when used as na-
tional strategies or do not have the same success if used in a 
different country [22]. Implementation studies can support the 
iterative processes needed for successful compatibility [7].

To this point, only a few studies have been able to implement 
evidence-based treatment methods nationally [23]. Most imple-
mentation studies have failed to demonstrate the effectiveness 
of implementing a long-term treatment method that can be ben-
eficial for the healthcare system [24]. Unlike the targeting of the 
general public through mass media campaigns [25], we are tar-
geting both healthcare practitioners and the healthcare system.

This study was designed to evaluate the process and outcomes 
of the implementation of ETMI for LBP. We investigated the rela-
tionship between the care received (ETMI against treatment as usu-
al) and healthcare utilization, costs, and patient clinical outcomes.

Israel is representative of high-income nations with advanced 
healthcare systems, and the findings from this study will there-
fore be internationally relevant, especially for public healthcare. 



The microglia-mediated loss of synapses observed 

to progressive cognitive impairments. Spurrier and 
colleagues evaluated the role of the metabotropic 

reduced phosphorylated TAU accumulation in mouse 

models of AD. Mechanistically, the treatment reversed 
gene expression changes induced in AD mice and 
prevented the synaptic localization of the complement 
protein C1q. The results suggest that SAMs targeting 

related synaptic loss.

Therapeutic interventions are needed for prostate tumors 
that exhibit a loss of androgen receptor dependence in 

there is a scarcity of prostate cancer cell line models. Tang 
et al. performed a molecular study on a number of CRPC 
organoids, cell lines, and patient-derived xenographs by 
combining sequencing techniques and transcriptomics 
to identify four distinct genetic subgroups of tumors. 
Dominant transcription factors were identified for each 

subgroup, with a deeper analysis of subgroup 4 leading 
to the identification of a chromatin-opening positive-

that inhibitors of the transcriptional coactivators YAP and 

tumors, the second most common type of CRPC observed 
in this study.


